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«»€. fete of tkd seite is @3.8|-8 %& 
f©a?»ittl©a &t fii® 8a¥j««t ®f mttMm&mmm 
te:i to«fa » smihmr #f weltmm (S-Jlt) aM 
(B®| its pmtellS:&®4 a ®@ffifr«jtasasiw 
wMeb mmws %&« ymm 3.8ff 
aa€ iSi4, 
la js«ri©« %h% tim% fmfeiislitt a©$i«« @f effl®i?es®«a#« 
iipp#ay«-4 ate@ttt %&« jmm ISSt, at wMffe %im %hme mm m 
mmsmiti aaowt &f it om teiiiiags %t@%b kmm aat 
afei?©m4. It efi>««r*4 a©t ©aif #a %mi3.41ags aa4®3? @©astra©« 
ti©at iat «ls# ©a ti@s« a«f«y km®wtt t© Mf® fetea tr©ab|.«4 
te«f@i?©, ,A«i©ag tfe« s@i«atiflf: setieties wfaitfe tmk 
af' tto ia .^ Tim was tte af Itataral i^ea«ea 
®f PMlataifMa. 'fli# Afadw  ^ iaw»tipit©rs tJbie. #®a-
tlaaiaa t&at tie fsaaa @f tii# troall® *«» friaelfally aa«-
a®aiam aalfst® fgi) pms%&% ta ife# teitfe® wkl§k wms fatfi«4 
ta tM sttiffat# ia. saiatiam sat 4®f#®£te4 aa a wkita 
aatraatatiaa. At tiia firat iwatiag ©f ttoe ,i»®riiaa §eraaif 
Saaiaty ia |.@ff, tiia fr®iil#a af afflaraataata was ®»« ®r 
tfe# efciaf aafejaats @f tisaaswiaa iMl, 
Oft® #f tl» aajflf Saimaa lair®stigat®a?# 
lait pttytiealar a«ftosl# ®a tfe® rai® t&at fyMta flays 
as weli a« aa- ttoe rpaatioas wiilali fiaa® aetwaea %hm 
salt® ia ttoa terifk aat ttos© ia %km aertai'. H# ia alaa-
thaag^t to k&m r«ea«ai»« tlat axitatiaa, frataata af pyrita 
la®4 ta tie fajaatiaa ©f irai-iams aalatela aaifataa. 
-3-
©earMfM. |M) ws ®m# ©f first stsfe® t&« p^sgiM# ?«-' 
atti®a» of lim ia tte tox-i^ .witlt. t&@ salfttr ia t&e kiia 
§es#a sBd io :«&©« i!ifim«mf« mf %k^m @a %M« 
f@»«-ti@a of mft%©m»mAm» 
lSi». m) m& mmm fifst of tto ©#yaai»t8 wti© 
steAiei m @«afimt«t tbat ®ffi©r«s#eiie» is ton* 
f#®tt ffei®fl|r ©f til# smlfat#® ©f mmrnlirnv ami tlfealia® 
m%lmw tl»B «»!% ffttes- as lai baem lalienat %j mxm» 
Tbmm ia©ifa,stati#m# ai?« kmm %o t&Tm m to® sttrfa#«a 
®f st®a®» ®©m®ir®%a» otsmi,- a«4 ®tte@r ^milAiag 
aatty,ial» a® wll as t&®«# @f «i®y ©i-lgiB A vairiaty 
@f a®M# tea feaan gi*as t« tiia f&m&ttm fS, 18, 
may iatlttAa *affl©raa«aat#*»,. «fl©jr®8f«m®a*, »tol©©»iag»«, 
«til« «®wi»j *•«#»«, «firy temsa a@»**, "ti'iar «#«•», »kila 
Sfwi»» •«*«»»«#»#•'*, «wall ©aafar»,, »8taal: 
'^aata t^iott®**, »aal% pataip", aat *alMli«, .All ©f 
tliaaa »f6r to a ^^atalliB# iap©s4t -m thm ® f^a®e @f tM® 
flay ^ ®4y, l^ a taw •»affl@i?«af®a#a«' toS'lieaa afieftat toy tM® 
aajority @f «»afa«tarar®' ©f ©e.raiAt pifotttfta,. pyeliafely 
Maamaa it waa @»® ©f tlia first as«€ to  ^ Aasaifitea tto® ftoa-
a©a«aos,. Sawral &af« raatirietat tlie maa ®f this tai*» t© 
:iape8ita ©f sola&l© Mtai'ial tmm tfca raw flay# #r ,t©- a#®-
faoaia %r#ilg&t t# tba sttrfata ia aa^rtaim ataga®' 4tiria@ tlia 
aa»«fait»« ©f tJfea wa-je®', 
Baiwalaa (18| Mliairas tb«.t tto te» «affl®jr®8®®n©®» 
atettlt to® rastriatat t© etarfa©® t®f©sita iaa to t^ t salaMa 
m4t» 
salts ia flaf» ©r fearsti mwm &wM ^mm* b# ma®4 t© 
testfll© s«f»©® i©p©sit» tey t&®. at.tl@a ©f fan t^© 
'^8## i^ ©a. tte wmmm tarimg m HtXatiim m& 
mimtfm 1411 «ttt .I4iwj©y f4t) hair® «las8ifi®t %he rmtmmm 
fmTmti&m ®ii©r torn I. ©irfpt#fl©r®st«at«, tfe® 
e? salts te«liwr tto® aairtst® ©f 
&mi.m le  ^®xf©®«re to •m&%hMw tamsiag raftwi?© ©f tM# MM 
«mt sftllist: «t tb© mmfmm* II« lffl©F©8i«mQ'©t ©©©tis  ^
©f »©lal»l© ©alt# ©» tto« earfat© ©# tlsf fe©€l©« bjp©a|^ t Ua 
»l«itioa f«» witiiia ©3p tte®a^gfet tM© b®ti©s hf fafillaritf 
aat 4©f©8ll©A toy «'r@jp©ssti@a. III. Iafl©««#©tt©©, a wfait©' 
f®atiag' @f i0lall® salts t©p©«i%©t «a. %lm sa^fat© &t fiarft 
nay© f^l©ir t© ©@asti?tt©tl©aal u©©, tmm mmmm oatsifi© tfe© 
»@y©. If. Stw.,. a ttetf wMt© ©iiatii^ ©a thi© sarfa®© ®t 
fir©.i f«jp©, t©^©!©!*©# ts tfe© fl»i»g fmm ©ffl©iresseat© ©a 
%im -iyy way©. 
Alt&oagii tteeir© a*© «#v#»al fa©t©r« whl^ k iafla©a©« tto© 
fewatioa of tMs i©p©git ©a ©lay m?©©, it. M» l@ag b««a 
y©©©gni2©d that th© *at©r ©©lafel© ©©i^ aaais fy®s©at ia tfe© 
mw ©lay ©f© re:®f©a©ltei« f®t a Imm ©f ©fflere©-
©©a©©. la »® far^ a© is lEa©«a, a© iafomati©a is ©•railatel© 
f©a©©*Bisg tk© watar ©©lafel© a®t©yi«l. ia tk© fari©as i©*» 
c©ra»i© olays. fii© ®aly »«atiQa of %hm aatt©* ©f ©ffloi?©©-. 
®«a©© la tM© staAie© ®f tli© ©©iraslt ©lay© of l©w» 
wia l^ y .^ yai- (4S, f .@41) mh® aaarib©# It t@ *®t«rial# ia tk© 
fa®l «s«A ia hmmlm %M wmm. 
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H. M ©nsM Of Botmrn BM3m m MAWsm cmxs ,.mo sm  ^
A. fto® Orlfia of G:laf.# 8ai- Bhrnim-
Qlmf-.mmf t#fisst a# mm #«rt&y satostanf# ®f fia® 
m ©f hydrous mlwiaw sliiea%®s,. with 
frrnsmme ®f ©%&#ip »lB«ral« ssfl as .©xi««», tar-
®a€ w&ltM say «itM«r 
©rfstti® ©r aia«r«i ia @h«ritffe«r (4©|, fro* tli® ttraiaist's 
• sity is « 'satareliy mmwtjtim e«r%My mhmtmmm 
trill mM wkm wet, mtmiM its wtoa iry# a»f Martwi %@ 
« r©.^ «^^*liiE« sttlista.ag.« up©® afttr l«ia€ %® 
a gaffl«l«stly .teigto s ^r©«®s# kwirn «s fir lag 
•®r femraifiii (45), , fk« f utre^afMr &«» « t®iit®o#y t© f©a®i4»y • 
flay «s a'*l»tir« ©f tM© vmlms- tisy *im«r«l« wMtb 
fMy«ieal pr©f®rti®0 «iitM «# plasticity,, li©®«l,a« streagtk, 
iitoriafc«g«, r«t®ati@ii @f fom* ett. t© tto» i®«t«risl wMl# all 
©ttor 3Mt«ri*l« «r® #©asit®r®4 as ,ii^ 'ttriti®« |4f|, 
eieys-ar# .i«rl*«t fr®M trystallia® to#e» aai %km f.roe~ 
#.6ses:.: r®»f@a«ifel« f®r tfe# • tnasf#iMti@a lat® t#p®aits ®f 
fluy ©r ®aal« mm Mtk ©Mmiml ami m^h&Riwml ia attar©, 
witfc tli® f36«aital fr©^«s8®® ©f aatMo-al w«ath«riag iyeiriag' %k» 
fr«at®»t 4«flii«af# ®a th« f©air#r«i@a @f fra'®»®mt# m 
aia«r«l groia® iat© ©l«ys, -fli® ®ristiag «ffeet e%mms 
r©lliag 8t®a«« mmi r@fk fr«.^ ®at« @*«r ®a« aa©ttorf glseier® 
-f.. 
grindias amd againet the bei roeks a'tofii-
si@m ©f «xf&««t r@fS:8 W • «aa4| Msmptiv^ «ftm% 
&t'tm9% eat wiettt«3- «xf«aat©s» ia« t© .filters tlems &f hm&% 
#M ©.tMi ®»i ta# t©'i»ts3r, ©xygea, 
.ea-rfe@m. timii© aai ©tto«y tumstltwrnt® pt®#«at !«• fefa® «taio.s-
.sll fley Jj^ ©rteat part# ta tto pttl.v®.i?i8.iiig -©t 
te tine sat f#air'tjr%l3fti & pm% ar mil &f : .f.©w4«F 
imt® B«w *ia«*«l8, som® ©f wMfA «»« tmi%» sultil&l# 
C48.|., , 
file &«f#^©®itl6a ©f ..i-ssks. fey §m%m  ^.«i©xii® ast 
f«s toy l©g«r« f4t) la 184S «at ®f w®t«f 
mm&.  ^ ©.•if^©a ®& f •M®far was lavt»tigat«4 fey 
fM t.ji. Cl£Alil..,,.%| .ami .©tMer 
silisat®® aay imt# a ©f feyfiya^et sl«*lattB 
ia flay t®«pe8iti©m. AaKi-fif 
bydrat®# «l»ii»ffla i.® to«liai%« w .^se mmM" 
%lm aa.y ilimstrat®-# %y #ta«.t4<ias 
• 4Sit.|» * s,^ .« 
llt«.ratmi^ ©a ti# fmmMtim &t «l®y«' ia ^mmmX aai 
*«@lia ia Is i©»l®r«« §mpm 
fi4) !• mwf tbefoagM sat s Mhlim^stpkf .©f 3€t3 
y f^treuees, 
AXthouj^ _ tit® t&®©rl«» ©ottflieraiag, %hm ©rigia mt k«@lia ' 
aaa '• neiiaixy e.®a.#i&«r tfeeiir 
tmm ftlisfaip®. %y %h^ ®r w«t®f ami ®®:rte©». 
ii©xi4«, 1» ®vit«s@® %hs% m&m mwtmim. #©aiSti#»»: %l»y 
aaj M t&mmi. ly waetieas hmtwmm almaiaa ea4 
sillta ta f»a«a«® ©f water ffit-ilU aaA  ^ laltlttr 
CS©| Mm t&m€ that vhm aAumiuM kytraxli# aafi silita ar« 
ml»4 Jla w«t#r ta' th® prof^rtina® a smfestaa#® 
i« fi*«@ifitfltei wMfk ia# tl« tmmmXm A1«®«*IS1#«*S1»0 aat 
irMi©li m Umpim im§mLm similar t@ iE«©3.t»,, Otters C61| 
Mir@ f&mi. %h&% mhmm o©ll.®ii&l iii«. tui f@il.©i#&l 4Jl.s§c, .a© 
iBa^tt«r mM% tbt rati#, er« ftix«i ia mttr tb« alwiiiA «m€ 
mllim »r« always frtfipit«.t®fi im tj^ » rati© iiE, is 
tfc« 89A® as'ttot ©t & m»ab«r ©f flays. 
eley hmm wita®®s t© its g®®l®gieal M»t©ryf its 
f«r#at i®i«®m» wmk$ tk« *s©to»i®tl «at flisaiisal 4isiiitefra-
ti#a &t p«st egssf %M itatMag ©at ®f 8#l«l>le salts mi. tfc« 
iafiltrati®* ©f ©tktr -saltsf tk© tr#a«t©rtati®a fey watsr,. 
wimA ©r i©» ani mMmm%m%im ia str«.i« t '^a®«l8 
aai t«ii«t l«li®0 #r t®a$iilatl®® ta tM« ealia© mmMm of tiie 
©#®aa (St). 
fsrtitl-es' fflaifei»f nf a ©lay tap# sit &m axtramely 
saall. • la t&© aathaaifal aaaly»i» ef sa.iii^ ats,. tfae ©lay 
partiflai are ©©aaitaraA t© ba tMe swllaat' ia. •%&# aarias. 
m«ra ia s® .^ tariatioa a»@&g amttora a»'.-t© tit® l^ iait ©f-
fartifla aisa balow wM@te all ®lay partifles sM©'«lt fall# 
Jtoawall C6S) fi^vaa -©.01 as %km lawar lisit ©f partiala 
mim far silt aat %km «pf#r li*it af partial® aiaa far tlay, 
torstell (641 givaa this Yal«a a» 0.®02 wi« wMla ethma 
(65 J irafar 1/tii 
mwm t-ssily ©«.ir3Pi«4 by «iaalot mt«r t& 
f®B4s, lates #3P tM mmn wMm they «ettl« ®mt ia thm tmi®t 
«at#r m. & fls® sstimiat, 1» lia@ g©«® m, %hm iay®? &t fia« 
©•tlMrnt mmy f:0»@»4 with ©tfetr tyf®8 ©f mtsrial 
fittally ®©ms©3ll4at«i ©itfa« toy fy«ssar« ©r tM® @©«®stiag 
tilt g©a«®lii®t«t #l«y, is stoJl®, 
aat tfeiiS' ttp@a i^aiisg aa€ alximg witk ©ft®a b®©€«®® mm 
flttstif ft® att ma§©a#®llA«t®€ fX®y. 
I, ffc® Mim«?«l e^#0sitl©a ®f 0i«ys «M 
mm tMm ® tb@tts®tti »iA®r®X sf«9i®s mm tmm. 
%Q ®»iy ® r®ltttiir®ly smiXI. &t %km &tm iM 
s«a®« ©T %Q M me ®®®®ati®l t&E»tit»emt8 
©f »®1:® C®i). ^fii® p@e#ttel® swto©r mt prtaary ®ri.gia®l 
wMfM fiat th«lr way tmm m i®ae©a® t© a ®i®y 
t®p@sit is fF@lafely iarg® ,bat mal«»s %M fartifl#® stwm ®o»-
p»r»tit®ly JLarg®., mm t© secoata^y Maeapal®. 
JXtteiiii a &«^®i> #f pwimwf' miMmmXm Mm hmn lAaatif i®d 
ia ®l«y ttosir* ift®mtifi®atiom Mm hmm »ai® 
diffltttlt %e#atts® 0f tfee »im ©f tfc® aiaarai gralas amt aia© 
fe«#atta« th® gtaia® a^® ®ft«a s«yw®mt®4 toy t«#«^@siti©» 
gp®«t hmlM ©f »®f®ii4ary miasrals, f®«a4 la 
elay® «f® tM® tai»t®»s teyti^ atat aiailsm siiltat®® ir&iefe' ar® 
r®sf#maib3.« fm the ®f a «®»^® @3Lay. a©we f75J 
lia# Jlistst »ixty-®ae ly4r@as al«is« .sliieat®® wtoiffe iia« 
im ftf %& If 14 aat WMmwwy {m} 
tos a44«t t® %km lisi. ®f tto iaf^rtaa^® ©f t&#s« 
*lm«rsl«, tier to*# te®®m ia  ^ i.oa®tt«ir8bl® i«tiiil with 
(7 f ] ,  
fal «M pr©f®rti«s (f©|« fltef® li®®a 8®*e.ral 
tm tkXs mwim ©f 
»4a®y®l.# -ap e m  A « liy4?ati©m if§), m mlmhility 
ia mi u,m^  (ifI sat @s tto rati© C®OK 
#rl* (f®) llsta tte illit® gr&mp, tkm »ata©rlll©ai%® ^ap, 
ant ik0 kauliait® greap as %aiag tke »st •laf®rtamt awag 
tte $l«r id.&arttla. Ito ala© iafl^ ias i&m- grmpm whi§b ara 
0<im«l€«r«i as feaiag ©f i&imor laftrtaata, tl® telloyslta' 
, til® attafttlglta ir©«f,, tfe® ali,0fMaa« aad tkm 
A»-ag tfe® aiaarals aitltar 4ire#tly or ift.tir«#tly m-
.8f@m®iMa tm tk® «f sffflt.or affleraatamt© ©a 
iaraaii fr^trntta* tfca varioma smifata ana stilflta a^Laaraia, 
•pa^tilfttlaity tha aalfltaa &t .imm., ara tla m>s* i^ ertast 
C©l-®i|. f&a .attl^ a ©f we tar ami tarios tlaxita m m^rioma 
tea® feaea kmm simm- 16B§ |S4}:. '^ la wty i^ aoit 
Sm fartial ®r #©aflata sel«tl#a 9t tk® aiaaral ia watar 
|8§-t®|, ©r 4af©i^ ®«iti®a ©f tha aiaaral raa-nltiag t&a 
a@»M»«€ afti#m ©f watajp aad eaae^oa dioxide (4f, fl|. fiia 
pr©itt#ta 0f t&« attloB ®f watar alesa ©r ttoa a«ti©a ©f water 
aat ®arl3#a ii@xi€a am eiliaata#,. li©w«tar» ar«: aat taaaiiarafi 
a.a i*p#rtaat a a titasa ra««ltiag tmm tM iaaaapaaitiaa ®f 
•a-
%km mw^»m A wemMt-&t tMsalfni aaalfs#® 
©f tm mmrnw •olmW.® ©f ;.«l»w m pmpmS i^tmm* 
mt #alfat«» fift;, tsK y®««ttoas ®f aia«rax» 
©f i»B. €«iiig @3£|.48iti@» @ft#a t&wmm anifuric 
iifii wM#fc ia %wm w««%s with feasio to foxm « 
3.ai^  ^ &t aalfiit##, tfc« aajoiritf ©f willed mm smffi-
®i«tl3r %©. fTOla#® Liadg^«a |iSj 
fwnai li? ®t fir®« sttlfwi# #®i€  ^ la aMlti®a t©.©tli«r 
•SMlfatt*, is tk® .iw-tef «««fisg Ist# a «#®1 *ia«» Oiayic® • 
•{Se,f.64?.| al.#® f:r«« ««lfurio stlt mf t® 
®§3.*f f.f.ii. ia t»irt«ia Ma# iwt«rii, ai» t«l»3.e# 0t %1m 
mmlfmm #f sprlsg w«t«p«, rtwie mA mimm waters stew 
m «f wifsts. fits salts t® #®at«mt »f 
tiis 'FlirsF waters ©f JmM#* wws ©slfwlstst fe® hm 
IS,31 lisils *ia# ««t:S'W Imm hmm. t&mM. t© toatsia as 
ligto s# fSttifat#. ftos# saslfsss stow tliat 
smlfates sts ©«»iB Im iroast wstsys sat f«3eti®tt3L«;jfiy ia 
wsteys fs##@-i®ts ikroui^  deposits iri#& ift saifitss, 
®©a#«i»iaf @yl«ia @f tfcs missrsi saifiiss 
©f %3m& If4-10® J «sttsil|' «ss»s tlis iroa t® to©/ «aaf3fi»i t® 
ttos @;l«f deposit ia solatioa wMls tM smltmw ©risiaatss fr€» 
tls #r|pai« .witsrisi fwssat .is t&s sai is rsieassA tor 
li«#ter£«. A«f#;pilag t® i»s» fit | tk« i^ a is #s»4«t ia 
soltttioa t# w&tmm whmm ©rtsait astsrial is s^aaisat. 'le^rs-
tM® Is frs i^ifitatst., sitfcsf Alr«#t3.r «s Islmek 
ferroa# salfiAs hf rea^tioa witM ifttosea sal.fiis 
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mmtrnmrtt, «a4 s-'alfor®*. 
Mmtlmr iir©«f #f teatttifla has feM® f@w®r t© ®xltia« ^4i?@tea 
t© fy®« ®a4 stilfafi# atld, tfa® lat-tieip' 
mtmlj ttaitiag with fea«®® %® foim ,lai©lf 8 Clll| 
..li«« f©«4 %k&% tk% mlmmTml tyrit# wiy ®1»® he oxidised  ^
toy tlitk ®M St©ve3f 
foitmA ¥aet«iri®l smwtM. tm flay® i® m iaf®rt®st 
fatter is tbe ®giag of ©eapa«if #3.®y® to®f®iis® ®f thmir 
iafim«ttf® ©a %lm ©f »ttlfit®«, 
I& 19l.i Ml®a, |9S| atv®a#®4 «m 
&ff®tto®®i® tm feM® f@rii®$i@s &f l^r0» ia »«4i* 
-aeatajpy tefsiits ttf@» tto® f«»iiti®m ©f tte,i©8i4if®f«»# 
Aemriiim Myp©%li®®i8» the Aisidlfid® ®f 
©rigia t» ®xlftia®t aade? mmtmm f©atltioas %& tmmm9 t&i®« 
salfat® toy mmet ®A4iti@s of ©xy^a. a® t^wrms, 
f®t« 1® traasf®ft®d %y €ir#iii8%i»g wft%«r« to »®b® f®iiit iift®re 
it i® Mtefet ®f«,ia t®. it# foi»®r #©aiiti@a, 
©tM«r f©s*iMe r®®«ti@m® istoliriag thi®«ttlfat«8 i»®aM 
i® tM«ir f®f»ti®a fr®* tk® aat«ur«l ©xiintloa @f fyrit®, 
•wMtft «a««r ^®Ft®t» #0aditi©®®, My- f©» S©^s 
f®s,, • sog • w*m* • s®,, 
f&e salfw 4i®xi4® »ay tto®a mm% witto aitelia® toyii*@xli®s 
smth. a» M&& t&rm& 'toy tli« €#e€»p©«iti©B &t f«l€s|>a3r witk waters 
M,.© • imsi,% • MAisi.Og • mm' 
t® feae t&« feap»»f®aiiat ®tiifit®j 
# mm • Ea»« • m»© 
•14-
Wme Sttlfitr my mlglmtm tmm m ©f ia the 
i®po#itt smfh me tlni m&9tim of »iilfii« ®a fSFirit 
1.S • • § 
ffe® alkali #alfit»® mf %h&m wim ilt- tme «ttlf» %& 
torn tk& mlUmll tfeissnlfsi# wMi^ te ia %m& r®®#4« w%%k t^Tvom 
sulfat« %© f©» ii^ a 4i#«ltii«s. 
E,SO, 4 S • 
# f#S©* • «^S§* • f«S» 4. iS 
t&i®a«lfete wij ftl«® b« f@»»4 toy %ke mm&%lm 
f#.»r©mf salfat« «»i m alMli tltioaiilfat#. ftts mf tiiem r«« 
«#% with aa alkali ttoissalfa^® to form tmm tis«ilfi€«. 
• v^ * i:*so« 
• atS»®,, - 3E,S0* • SS # f«®, 
S%©fe«» (1X4) WH®Tr#» %km% pyfi^ « ®ai m.rm&i%m mm i®-
®©af®8®€ %y tirtttlatiag wMlf& le«¥® to,«aatii%« 
byteatei fftrari® ®xi4® sat' ©airy  ^airai' tli® salfar ia tJfe® f©i« 
®f sHeali S'UlfiA®® aai 
I©r«»aa fllSi tit s&t fi»i tfce-t tyrit® 4i8s®l*«i ia 
®®iiaa attlfite »@lttti©as bat (1161 f#iiaA that py?it« 
ii atta«]te®t hf «®lati®ii8 mf #@tiwi sitlfii®, fo»ing pyrrto®-
tit® aai s@4i« t®ly«alflfi«. I»y»b®tit® 1« also f®mei mkem 
salfide,.- allcali ®alfi4««, ©a? thmtr aoltttloms wbea 
w@mk la p©lys^oirii®«, r®«et. wtm f®yr®tt8 »alt® amiar Ay4i^ -
%M«»al #®atiti®ms. 
m'mtl&m ©f a©B©teyt»^t4 f#rirlf exit® aat 
kyfiTOxtt# witM teytrefsm salfi4« Mav# %«@tt staii®4 wm&er 
©®m€ltioB8 f©me4 tte# jri-
mrf wa^tlem.# tro gi^ e t&e  ^ «»»&• «at tisalfiies 
®f fte® fsraatloa of IftS, «»€«? tM®»« ©©aiitioos toa« 
%®«a t&omgfet t©- fi f3?©#«s» bf wkifb tyrite wiy f©M«-t 
la ».%»«• Cl§§). W®#ii«Jit |X©S-):, ia Aisewsiag, %to.« 
»6a% &f pyrl%« grit is «4»%0s«s, f©asl4tr.t f®S fe® he 
Sm tJa® mmimm&tB, fM# »®lats ©f #rystaili«a-
ti©a wls«jp® it was %& with s®f«2rati@a ©f ii?@» 
•mS rt€tt©ti©ft iM 'wmXmm, TM l3r©B famai, ner® ©r 
l«aa a©f©-f(|iag to tte® 
sres • t®, « Sf®S. * f®,t* 
Altte'ttih fyifit® may ©yystsUls® iiragt froa aapias, 
%©tii pyrit® aai sirtaslt® f©m8t ia aetlneatary t«p©sl%« liair® 
tryatallisat tmm w&%%w f«» Cl^ l te® f©*tad tiiat 
fyyit® a astttral,. t© sllg&tly aikalia®- s©lttti©a mm& 
a »aie of froa §©14 to im 4«^®®a a. f©ir tta 
wMi® liirtesit® sretmiir®® am a$iA s©imti©ii amt a 
aayr®w®r m&0&, M Wmtr*0 •3^®rimeat8, he 
t©m€ 1.«1S f®r -iamt «alfttrl® ®®li asfi a tmmp&mtam @f 
100 €«.gif«e» 0. i»i»« %fe® aast «aftisfa®t®ry f®r tit® f©»ati©a 
®f Mi^aaife®. 
fl» tjpea amlflte# ttot h&wm hmm lt«a%ifi®A ia aetl-
iafia.tary i«poaits aar® Myir®%«sli.i%« Cf®S«lg0), *®laifc©iri^  
ff«S,iil, »aj?tasit« C?«S»|, fyri^ e aa€ fyrrtofcit® wki^ k 
•lS-» 
Ma m -faritM# fo«fo»lM©a to "Edmrntrnw iXlBl 
flat, %M f@ffi|Kisiti©a, of fyryh©tit® 1® b#«t 
mm%mA tef'tli# ftsmmXm f®t%.  ^ Itfami# of its 
tiea, •t©]®#'-aattors (t3,i3.t| feeliew tk&t pjirytootit® ,is a 
©f S im •*•!• • l©%«3r%s |1S0|' •»at@ « statr ®f 
»y®t«a,:y«©»S .aad r«p#r%®:i; that f©fs# a seiri«» 
of , »©iiiti®as exteaAiag f^oa the feS t© a 
St t i f t t r^y i fM mlm%lm ©f a f f :pox i®st« ly  t l® < i©ap©si t i®m VeBg,^^4,  
at 3©# t®gi»«S' S« X«F«y Sf«if %k#»« sella' s©lsi« 
tioai at mm& %wmpmm%wt% ^ m^m- tttt s®ri@B is 
f0i*ed fmm t®S te tfe« iJMt 
naifii® • fm .hm hmm ia tlie 
t©ry ,lt4| tet it »pm%m%mmXf -iat©' f«s 
. Of -til:# fi*® mmmm aatn i^l. ef ires, aaytasit® 
,@at pyarit®.-«r# ti« nest wmmmm aa€ tot® i@«a stti4i®i ia 
f«sasid®r«il.@  ^i®tail %f «»4 atatMldgists. 
mi»«ral« «r@ toy tii« ®aa« ©&«aital feiaala' teat 
ttosrt is sttffiei®at Mttemmm ia tii®ir p,&y8if«1. »aa fbtttlfsl 
fr©ptrtia« t© iii4if«t« ttet i« siaHarity iiE 
%iii«'i*®l« tJban tJteeir ehemlm  ^ foxttnlas wooli. iail@at«. wmm 
(ml & #®*f8]r«ti*» -stttAjr #f th% #h®ai«al beMaYiei*' @f 
t£t#®« itift#Fal8 »md til# foXI.«»wiiig. fomtilas 
for jpyfitts 
i , i - t®' • s .s  ^
I s -
' • s. - -• s. ••. r • ^.s . . . 
r«; • 0f f# 
S • F«'- • S • .^  • S-. • • 
I i • F« f 
3.^ B » Wm m^e • 
1/5 4/§ *«••* , : . 1/S fe*», B/3 *#»•• 
Hi# f&.ifBa3L«" for .atreasife# shews fch® ir®a 44«ttlfM®i 
m 
y« ' i '  • .  
' . 
Jjpfeit»«r flltl «fea4i«ft tk@ rm§%Mm& #f %k&mm aiaeralfi 
with pemxiM mwA that tii@ fQjmaXa for 
Pfrl^  is.s 
Wm ^ M 9 ** w 
b[ "s ,  
F@ - a' 
wli.ii« til# for Mrtasitt ies 
S • S ' F# • ]*o 
.f« ®r S' 
% « S - S " 
Flwt#r (IBil #oa©lmt@» that tfa« tm& ia h&tk pywitm aa<l 
aart#8it« is to tfc.« f«rr©»ts #©mtiti©a «a4 th® ®fermttar«.- ®f 
*im#r«l«' is r«f r®««iit«€ • ¥1  ^ tit® feramias 
S 
y® ' 
Itttrgiir CMS}, after n'slaif ef tto «rystsl stra#tar® of 
fl'rit® ant surfmsit®, •toatlftA®® t&at p^yrit® ia f®rrott« €i-
smifii® wMi« martasit® is f«rri« tismlfit®, 
•• from %hB @l®aif®i foiat ©f view,. tJ&®r® is littl® differ-
«mt® ia tM® atMSftorif ©.xilatiaa #f fi^ rit® «ni aar^asit®* 
.1®. 
If 4s &ao«a, t&a% wmthem' mm rapitlj tlaa pfrit# 
feat tM#. fiasl ©f weatMriag will hm as varies ia ©a® 
tai® a#-S.m MM ©Ifetr,, ani will t«f.©ai iip®s  ^tiii toatitioma 
•attttf wiiiffe ®xiisti@m  ^t©ek fla««#. fb«. r««@tioa« rtf?®-
mmtlmg tMs ira l^©a« typ®# ©f fitaesftori# ©adtatiea ©f ?»©. 
m&f M illti»tMfc«i, fey til# ,f®ll@wlai «taa'bl©a»J 
iFf.% # tH,0 • ft,, • 2yeS®4 • 
• s§, • F®s©* • ii» 
Ef«S» • m, I- S1,0 « • IH.S 
4f#s«. • i§®g • im,® • 
Tkm temmm 8ttlf«%« f®m«t ly tli« ©*it#ti©o ®f faS, »iy -fe# 
tmtMw t© «aA. %Mm f#^©aa€ aay feytrolyze 
t® fQm f®»i# ©F' .|tyirat«i f«»i@ ©icift# CfS| s 
4f®S®« • tH,S§« * ®, » gF6.{S0.*|> • gH,0 
f#.(:»•!• • 61,.© » sf#{0ai, • sa,s.©. 
fM#F« is- al»@ a p©s.eibllifey %km F«i, rtattisg witli tfe# 
f«»i© .ealfat®?, 
Sf«SO* • gS 
Selfw -may tl®® f©m#t ^y tbe r«s«itl©a ©f IgS wltM 
f«, I §©•)»•? 
H.S • • i • »#§©• 
QW hf %k® ©f E,.S «aa SOg? 
m^B 4 so, • ii,© • 30 
It will te« a©%«i that sttifufi© atii ia a. mmmm 
fTOa tM 8ta©8|>.b«iflf ©xitetioa #f fei,, fHis mmw ,y«a©fe w4,t  ^
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0a,aa (131) lists the fellowimg tmwwU sulfat# Mia«3fals|. 
^0astasit® f««S»%*SS,© 
Ita&lt® r®gSo** i  i /3Eat  
Sa^pfe#si4«yit« 
»ta« «ls©. ll«ts tfc® »mX.fat« mlmtmtltm. 
aa f i  $ i ts t«a l t«  {F«*gCie^K ' lBHgO) •  &lm & 
©f jWlfat®# ©f lr©a foatsiai'as soiim, p®tfi*8iia, 
Mpusiwi #®l#laa. Is tte« fgrioms eal'ta# r®»4ta®8 f©3««t 
liy.tli® @f »iaiial m%9ws ««#& «i tfe« Stassfiirt 
aa# lak« i«®©»itS:, apfTOxiMteiy fifteea ©nlfat# 
aia«#ftl:S @f talfitiii, a .^gfi«&iWt soAita f^ tassiw 
CSi.fSl ia t@ faapioas tlll@3ri4e0, 
fe©rat«« «.ai altrat#®. 
It 1# «vit#at tiat %km aoate#  ^ ®f salfat® mi»«3ral# r®-
•ttltiag .fir®® tM w®atli®yiag. &i Imm swlf iA®s- ia^ th& 
#f tiny is gr«®t. Bwb®y «mi mmmt &f mlmhle Mmemla 
-01-
la aay gl*«a @l.«y will mpm It# f®®l@gi#«l M®t®3?y bat 
til® awilafel® §lt««alfal aaalyses ls€tfat® ttet tM« »ttlfa%e» 
#f «aA <©8l«iA mm %k% %hm 
mitiQUM »a%er «olalle «ia«F«ls whll« %im »-iiifat«8 ©f sutliia 
•S&tmmtm a»4 i»B mm al.»© mmtly fr«s«mt (ISB) • 
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M tMir fim% am4 f-llliag (134) 
f8ss«t if %%%*m &f iry air -mm f®*t«rei pyrlt© teataiaiiig 
si,§4 f«r t®mt solftta? et 
mm %&m «,aa3l.f»i f©y tM© pm f«»t o-f sttifiii' fsaais-
£ag, ir#®ttlts *«.|f® ®s 
i. ,i*»a? #«a% ittifair «ft«r i»yrit® 
Per eent #ilfa]p' 
ia r®sia«Mi 
iB.tf 
©.li 
Q.®fa 
Wmm mijt sstwimtei wi%& wea fa»s®a #•«* fell,® 
fiv« iaia .siaiip.l«s ®f «r®iist pyrii®,. 1% was f©^d %M% mt 
si©« •©•» •wtls^wpi. Is tl® aij* Mt ® t®ai-
«atf %® %M salfttjp rsflflf irr air, 'femt «%• 
.t®i^ ®y«%^a*®® ®fe©*® iS©* .©•» 'tit® of s^tm use 1«8® 
m-pM liwi Witt %w st4  ^ al®*®# 
lfe®m m%mm «!©»§• wm fae«t t&® s® !^®®  ^ tto® €«• 
4a 3emiig® &t 3®©* 8, «a<t ia#jp««s®4 
mptMly a# tto® f«»f«3r®ttti'® tra® mtm'& t® 500* §, ti^ n 
St©* #. t@ S»* §• tk% f^ ®f®«««€ mm •gratusiiy 
mtii «% @f S®0« ®, til® f-y®»®a@® ®f i-iAfar 
i4i 
«0 
§»• 
-t4-
ta. mBi&m we# SS.Sf- f«3p rnkim «©?p®»p#a€® faf@3Fa-bl.3r 
%0 tl» p«3? f«iit #f sniffflp ,ia f«S 0$,M per eent). It wan 
«ssai«t tmm %im mhm& mmltm %M% f®S was formed a®©@riiag 
%0 %m ©laatisms 
Sf«S,, • ta,© • 3feS • M»S 
ffe® tof ftnlfli.® sail tmrar «l©3dl-i® f»@a tkis ,r®a#ti©B 
mw wm^% tuwthm to fern amifar «.at w#%®rf 
• m .^ m 2H,0 • ss 
At St®* feS b«iiae t® :»*§•% wttA %b» mtea? • faf#ir 
if«S I- ^0 • • llgS + Ha 
§a^to©a di©xti« iw# not t^mi. ®x®rb my ©xitimimg, 
©ffiift ®tt fyyl.t® -ttt ©00 • %at #$ t«a#ex«,-
ttir«8 afe»f«,fO§* H. --Ifc© f®, %««€» t® 41si^«4«fe«, ©aty^ia 
-tM«m '©xiiizing 'tb® f®S. 
§«tl@a ii©»x-lfi« fto' fetgtm t® l@s@ salfttf' «t 
,3§0.# t, ®aA %hl9 mp't® iiO* S# wlt®r«' 
ttee Sttlfur ®f tft® Msite® ift4i@@t®t tlit w®s 
f®»®t, 4® t#S||, 4®#® B©% iissetiat® b®lew 5f§'* Q,, %hm mmsm 
f&T. tfa® J.^  iaitial teap® t^tmr« ©f tl® mltk tardea 
was thought %& hm t«® t@ tto ©f GiS 
,isg t® -
fes,. • 00 • 1 •§ :• 80S 
fk« imftotioii fe®ftw®®a @a4 fyrit® teegis® &% 
M&* §, ftai «% mQ* f. tyrit® is §©a*«rt®€ tonfitteli- t® 
f«S atoerilat t« tfe® ®ttt» i^eas **" 1« "•"ftS • K»S 
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I 
13 
mm tke ftos® wy t«aWa#,witli ®tk#r 
%hm «l#y t© f#» ilkf e#»®«p®aiiag 
aai. ©xitiisiag f©a4lfei#a», saJLf«t«» te« 
f«m«t'sJ^st •^©laslwly# • 
ittria# Mmmim *3r«' 
fti@ solLfatM ®f' wgaMiw ami teltiss nay %« 
ia %h@ .aatafRl. #l.ay &w mf W .£@»@A: fey 
"mtm-m %M te«si©- teastitaeiita ©f %to©"fiay «at'tk® pip@Att©t# 
©f ®3A««tt©a ®f aalftteii #ari3ii %&« ii-yisf'tr'Hatalsg ©f'tfe# 
1^® ®xt®jit ®f ®f tojfiag 
tto fewratftt will ayiia a ®f 
|»| fell# ©f tla«  ^of tli® pr©e-
eps?; |te| firtstat# @f retuoint toterials, ««ffa as 
©r®iolf matt«je,' la %hm #l«yi t-t| tbm presen#® ®f teaftnia ' 
iiii©'rg«a3.© ««f#«»€»., wiilfk mm'^ ' wt%h 
»ttifat®« at MilM CiJ t3r@s«m«« ©f ©©rtela 
$mt«ly«« ©xliatlea ©f smlftty #©*-
aai C«) tM ©f tM klla 
©f ,ia ©©ata#t 
,wi%li •«,ri©m» iMas"-fe®«m sta€i®i W a ©f 
l»ll©3?  ^ fllS# ml, • 4, f. i§i| tes «a»mtti'ts®4 w©jrfe €#a® ia 
fi#M mf t© 1935, GreoXiolL ClSt} feaai ttot tii« 
•Sf« 
ia #f miw a©«®-3r4ia« %® %ke 
MWrnm ,^ » f®«t» • i®» • 
aai €*im& (14i) %km fsafties pl&m 
i& %m 
•if»s©* • vrn^im^U * 
• f»,% i»» 
M«ll©ir lisi, v©i. 1.4, p. tsfl iif*:® %k® f®IJ^@*lag lsM« 
t«a% of 4®#aitf©aiti©a &f f#rr#tt« wta®a 
itt • ©f iifi' air tm %km% toars 
t«»f«3eat«r»s aocoMiag %& th& 
imem^ • • 4f#,|so»u • tf®.®. 
i. ;i»#«fositi@s ©f *«•;?»««• Smlfat® t% Ts:r4®a# 
wfe«m ta apy'Ai? 
oeat 
t»te 
m 
io 
4® 
®0 
4S0 
4?S 
5t® 
§1® 
§1# 
§3® 
§1© 
-m*-
iisMyi3f®w f®SO« ift m eurwat ©f Ary 
tt»A f^mai timt mm tlm% at Sit* 
Wm 3P<tt# @f 550* ®. aai 
SSO* feat suMt-aly m%^ i©§* ©•' ®© ttoat 
%iMm #«a«<i4 ia aliiat ti» m% tlis %«ap©irafemr«.- ¥«fT 
litti#, mm t«##ap#«iti0a ooourreA •asttl'« fe®mp«rstii^ ®f 
ffit® H. m»' S«i%© ikls® §S®* §., a« 
tl#: iaitiai ^ %«*ferattt?# ®f t#§empositi@a @f 
ttsA Maa.|^ ®w p,90S) f©tta4 %M% 
i s  % »  f a f 4 f 6 »  w t o a  - i a ' a  o a r r t a t  
®f •i3?r ftir «a4 mt 4it* f«g©»*Si©, lie«in« t® 4i»»®elat«, 
tk® fe«#eaiag 5i0*,6. aat §i@* S, 
l^e 4i,isfif@fea#y im %hm tm thi# iaitial tm^m-
tm®' ®f i«©#^©sition ©f SmwQm saifat®'a® glvea fey 
Smit®-,. l&f:^ a mat Waaji^ ew wty 1« ®xpl«,ia«d hj %km 
fa:ria.$i©m® • ia •semsltiilti®# ef tie Methods tts®i is €«• 
t##tiag start of %h% Mtfmm. m&& 
mmA m mmtMA mf#a t&t mhm&Tp^im. &f a#0#®p®aylag 
4««»af®8itiefl #f mmmml stt3.fa%®s.,, ,ritb®r tlias 
tfe# i#t#iti©s ©f tiL® fr®8«Bf# #f fr©4tt#%g' @f, 
fit %«3®f«raturts t-t •whii:& t-fee -faapiotts i«e©ap©siifei©B reaftioas' 
fi«f# w«i« %y f«rt«tl#»s ia tfe# lieatiag eart®#. 
fii©ir ©f 4fg* 8, i0 |j«lit¥®€ t© toe t&e aeeairat.#. 
f©r tM« «t '^ iiiofe , h&gim t@- 4»-
f»ii^©»« ia til® fft-smt# ®f S'ije t© f©m ©Jti4«« #f 
-29-
mwk km hmm torn# ©a %lie tkmmml 
Mom ©f eslfiw aaA sttifafee.» fr&m tke 
'wlBwp&Mt ®f ©r® r©««tiati mmnfm'tmm of sulfmr 4i©xid«| 
mii4 smp»mtlmm ©f mmtmlrn teas«4 ttfoa %b.& 
pmttim •©# «afeyi3P©a® .©f th# «» well, as 
mlt ia ttiwalt imm», TM« 
#f ©y^at« ia tiay# mj ms^t -ia 
m4m§img m %M €»«' t# inooa.fl.«t# •#xi-4atiom 
of tli« ea'r%©a 4a %hm fe©€y, 
lawaiiidi aat a3>.w®iife.«r« fM4*3.4f|' f®»t t&a% 
«iilf«%« i« tey ««yb©m to saifi4« at 
%wmm ta tl# wifig# ©f §©©* §, wMI« a% t-«p#jpa-tmr«# a.^ t« 
to©:* g,,y 8, r«afti©a f3.a#« salfii# ami 
any ©xita m€ smifttr 
ms * mrnm* • €e«i # 4io,. 
pWffflftisa ## galfat® s® iat® ©xiie ia#j»0«8®a 
Mtto ,ri®« Iji «m4 witfe iiaJLamttea of p€rt«aMi«. 
®r la ©figtaal atxtrnF®. 1% i«-al»o lair«».s«ll fey 
aMiti©a- #f #f lr@a amt almiaiai, Kije-tarts ©f 
«t««A tm«mtities @f 'j»i.-ia««im salfiit# mi. mrhsm yl®lt«4 
saJlflie ami ^se©»8 fifolufts 
mi this wii^t »al.fai?'» aniftw ©.©^^©ayl #ai-
fl.4«  ^ emwh&m wmmxMm «»i @a^fe®B. 
©•f-ids »ia©3Cli# was f@as€ t« e«l#iwa siilfat# 
ta8Btttatif#ly to eiltiffli. ft®* g. m& 
-s©-
fi©* tat at 'tO-©* #«|.tiii» m^frnm 
§.m§9m$^»@Am 
Sim& aaft m&im fMS| f#amt tto$ %k® fmmmm @f Mstllm 
a r«fl4 %#tw««a 
fm* t. a»4 t©#* irMli flays f©stslaijftg 
of a«,®a«siwa fsxioiiat®, aM feto *llEalias t«at 
to m%%iM th® m ,^ Tkm mmm tm mxIm® 8-|ilfii,.%« 
f®»@%l®a mm f©aa« to %«• i#t* •§. t®- ft®©* ©• 
Jttfttt #ai W6t.#«» ii€t| -1%# fe#i8irt#r ®f ^aSO*, 
Cl«0 #at ie^# ©a leat'img «l©ii# as# ta ©f Si®  ^
m% a^m Dm* i. »« %ftm% #f aitlag r®4«®4a$ 
t# t&® ai3rt»-w»: taasti S©» %® fe® «¥©lir«t 
ai a liwi- 1»% tft.® t^aperature #®r <l«-
«ss &l.gfc#l» #f tfae formation '©f e«S, A 
,ta«afcl'%«ttv«- #f i»i®* •mm by bmtl»g 
•0«.SO* wgm m^ma Stog f®r four Mmm mi 13.&0* 6. ta « »l©w 
#«»!•#»% ©f air* Si®*- -mm found fc# a@##l.«ra*« mit t®«®iip®»i-
%i©B but %& a t&iia mm*, 
Blm^ff <!§©) ••tttissiar «ls%ar«® &t gsiO:* .«at 
Si©, «i a, @f 0, fm Mm- tears ia tir, 
»gt *»» mtm% air- sai . a© « yi»M ®f 
m ftr t««t i«ait,, 'W^ea aitr®g« m» «««€• fit#. yi«14 Qt 
0»Si©,, was «liifctl.y l#s® 'Wkte air »# «s«t aaft ©aiir m tm 
f«r ««»% i« tb« f«s« ©f sulfur tioasii## Fraiti#«ll|r 1®© 
f#r mm% fimMti w&m @tet®iae4 *it  ^8t«s*». 
f9%tm Ci§l| m s^wim ©f. elay 
em-^mi&lmg.taBtma asmtmlB #f s-ulfate asA fMertAe. w«i« 
l«ea«i-f®r sevm Mmm- M mm. mmtfl®,. 'Wm 
«.a4 chlorid# rtMiaiag ia &»!%««%« w®« tk®a 
'tn ©teetrt# -til® at whi-^h tkm* toastitneatg i«.-
»ft®i mmm mp%lX®4.^  .la teifk &3.«y,. la@l 
'i[{tlfd%#e mt oaloium, naiptsiiiii, soiiim aai m% 
mhom fS©* 0. «•«» ttoa  ^sMf# tti.# 
fefet Mm %@«s- 0®sple|«ly exp®li»4. fli# 4«t©«-
we® mmk. Imm im k«©lia ia Miek 
§X&y «ai #%&«- tafttf® ©lay ms»m» mm^Mm «lii§«t® was 
al8© f©mst te y#ifi witk caloii« salfat# #e» M .^.est:ias 
lilliaas (39, f.afl) mentions ttef. p«M*al @f tri:@r ®ta» 
.toy iiai«.tais.i.at condition® im tli« Mia tariag tto® 
f»Mo«. mt mximm 1» i^r«s Mm* 0-. 
a s  ' t t o . g y p # a # . . a . a 4  t t e t  •  
iM.m &tm&]pMem &t. mwhm. tki» tmpmmtmm i« 
fl5i| #tail.e€: tkw &f Igi®* 
tajKlNpii aat. faast tJla* tw© i«®®otioas My t«l» 
• , : * BSOa • 00, 
• a mm • .• 
fltt. -fTOitttt® #f %&« tbMwml 
witfeia •%&:« -eluy 'b^ty mmlBt .#.f the .f#«#sf®B4iag ©Jilies ©f 
tlni ism.i tii« ip.S'»®'a# mMma ©# siilfw. *k«a #©atitt©as' 
«« ftaeM ae t® %k% #»fap« ©f tk««« g®,s®om» ©xites# 
tli@f »iy wltk mthms aefcsiite 0x1.its f®:2atiii. 
#©rr«»p©a€ia#, Ia »©*« #as«s to® 6Si€«i ©f 
m&f f©jwei Ir i««©wp#sit£iia of tk# »y# «g8lly 4«©©mpo»®i 
8ttlfat«s aai y®t©«%ia« witto #tMtr aetalllf @Eii®s fsmliic 
mm s«lfa%#«, Qml^ tma. f«ipfe©Mt«, t&r ©aapl®, 1» 
sali.'t©' te«gi.a %© €«#«!>©« a.% ®©0* §• |1S3). femiiig %k& ©xtt© 
aai e«te®a iloxit®. If the imwm& fmm t&e 
#f «ai©i» foatelaeS'witJi-tA© m.^  
fmm %k% wlitfl tmk%s flat®- at 
4iil* f... C14SI%hm .ftlfiw ttems f©M«€ mf mm&l& «a-
4ji«©i^ ©s«4 f^BsisAsr «f toaraiag fa?©#e««* 
0 ,^' l®«sti©as of'^ GIay l©4i#® ml%h iajlftta?«®as as®®» 
tffirl»g %km' apyiag eat loraiag of W®3e« 
IPto ©f tin kila may a«at«iii 
©f «ttlftt:r«@a® gasts »M©M Mm e l^giaatei fmm sal-
f|4«.s p,r«»«at im tb# #lay„ tmrnrnl i®f©^@8it-ioa sad 
m&mM&m ©f smif«t«» ia iiyt' «lay., m fmm tto® ftt«l tt»e4 in, 
fifiag %m WlB. Pi>«fti#iilly mil tm%le Ms«i ia %k% ©«a«|f 
mmtmim s®»t smifiiir ©©^©aai# wtoieto mm ©xitiz-iA 
t© ®0a ©r SO., wfa®a the faei is feara®4. ?Ms is fartlsalarly 
tra® of f©tl. whi@k i# tkm i»st ©©jwi®a Win f l^. B©yer 
(AS, ^•341| tk# s©laM® #mlfat®ii ia, Mwm ©lay 
«»»# #e«e frc® %km ali«©rptt©a ©f #mlftt3P®oii8 gasss fi^ m tlie 
^m-
©f Olia pablisiie't tto 
of s®ri«s ©f tmm mmis, fi# first 8«ri«s ©f 18 e^als 
8l©i»» aa aolfar #oat©at #f 4.B fsr ®«nt w&iie tfei# 
m%mw& ssrits of 24 @@«ls sk®w® «a mmwmm ©f S.0 jp«r t©Bt 
anlfmi?, m%h &t 'tkm« mlmm ar® toa«it«r#i Wife f©!- a kilm 
ftt«l. Si§« Cl§§l gite® 1.© F®f' t®at as %km #oat®at of sttlfar 
ia. «a iA®«l eosl for @®r««ie w«. 
Vkmm ©11 Is its#t as m kila f««l, %k® par #«at ©f aalfar 
»toali Mtw#«a ©.S iNtr teat «at ©.fi f4r ©@at for first 
twilitf ware sata mm tmm teifl «ai glased aaits 115®) • 
TIs® ©il stoali Mmm «t least #«5 f«r e«ttt 1«#» aalfttr tiiaa 
tM« eerresfoaAiai m&l wfcifM ««.y im as#t ia ©r4@r tl»t a© 
s©tt«iag ©a« #i^ laaatioa of this tM®ory is'that to 
til® baraiag ®f ^©al, f«rt of tai salfar rsaaias ia ta® &sk 
wMl« ia. %km mm &t ©il, a®.«,rlj all ©f ttot salf^ar f©at#at 
iieald rslsasM t© ttos Jteila atassflitre., 
|1§?) oftatioas t&at iariag tkm ««rly sta.g©» ©f 
tl® firiag pmmms., wMa wst«r V6p.©r im ©oaiag ©at of the 
«r#., ta@r« i,8 feat siwll©* f#a®tr«ti©a ©f tk® 'kila g«s®8 ©r 
@f afit fondeasatioa® fr@« Icila gases, 1« f©.iiat tfeat tJfe® 
f®aitrati0a te«l©w tJI,® m&tm.m &t tfc« mm is st.«r©«ly ©a®-
•iglitte ia©& -aaa ia tit.® e®mr®e ©f Itis iav«»tigatioas iiat 
a«*«r fotiaA ta® jp.®o«trati©a to fe® ir«at«r ttoaa oB«-f©mrtli 
.ia©a. 
tat &fa^«ki {158) fo^aai ttot ©l«fs fir«d ia 
ta® .f:r®»®ai« ©f S§,, .©©»%iae witk swill ]|©rtioa® ®f it femiag 
%km sulfates ©f Qm, Ig,# Al aad f«. Siaiea «iiA SebaiAer (i&S| 
rtp©yt«t tteat tk» SO:® sba©yb#i w&a ti^tttlf pw» 
f©r%i®i«l t© its Im liil» et»ospli«f». wM«a 
tlaye ©ostaifilag OsO aafi ag0 w#» ia ataosflief®® f©n.-. 
fcfiiaiag f»ia 0.§ ^bt #«fit to B.«0 p«if ma% SO,,. f©r 
SO-ji f#a#®a"b»tioa, tMe ttt^atity of SO, aUsorMA aai l»&# sil*-
fat® f©.i»t iaer®s®®it wit  ^ %&# 
iat^n"®! 30©* 0» - seo* S. was fomod to toe tk# »®t fa^^rail® 
Sot S©, 'afesorptita., mitk wKimim afeaoi^tiom 
hm%wm& 40§* ©•• •» §&©* H. 1& ®b»irptioa waa rtpertcfl. at 
te»p«.rattt».6 ©f 7St® 0. ami siMiw, 
•Slw>a «at K«i«r (16©} te©iit«t nixtttrtf ©f ealfiia caF-
aa€ ®l«f ia atai0Sf.h6».« fSBtaiaiag. SO, aa4 ©agrgea. 
l&ii' priaa .^ fseiaet ef tb# r«tti©a GaGO, aad 8©, 
w«® ««ltim sttlfite wM.§b was sabseta^a i^y oxiiiaM %© 0ai#i« 
»«l.fa%©. iiidittioa of ©alfiti® siilflt® t© atlfitta ©alfite will 
also talc® plmm ia a tout %ki.& later ia 
©xitisai to %k& aalfata. 
rnm&f aai 0Qi#a«a |M1| fiysi f©-itr flays'ove  ^a tamfara-
toe® »ag® ©f 40®* 0, - iOt0« g. asi' «mat®€» at §0#* §•, 
tot* e. aat 1©O0» C, f©  ^ farioia af to aijt .lie.ttrs ia air aat 
ia a^Sf&aaraa toataiaiag #•© ®ar .faatj l.S per $®st aa€ 
f,S par saat SO,. fJia Mgbaat a©labl« smlfata ®oat«Bt waa 
fQHSi ia mpm§immm firaa at ?©§• t, *»3©«JfeiBg« tamfaratwaa-
©f eoo* Q, aat too® ©•• ia aiffl»apkeraa toataiaiag S0, la- ' 
©reasai the agitata aoataat, wMla at 1100« Q. a tafreasa 
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« 
fttbliqatloQ ®f F«a%©rt©a*s pafet- m. &f otltr writ®i?8 
;toir«. &t %a?ifk mmA. Ml« w®r® 
't® %l|« tts«i, t'S ® |lf5-J.8«|., 
.al.s® Mea t^ a#®# to the .»«a€ tts®4 ta, 
pm^&:e%m t&® mw%mr |1SS}, X& tkm ®it»t, tJte- ,s«a4 
iai b®«a: t«lK«a fmm. st^ aa. wMtli itsi ®®»taaiBatei 
witta s©,iafej.e sslt® ittFtag « p®rt4tttl«rlf toy fmw» fife® salts 
I 
feat %®#®a® sttfftfi®atly ®@n®«at3?at®t ta %k® saafi® ©f tte® 
st'i««B fe®€ t® mmme ®fl'l®i?e»#«at® ®a fertfks ta ®®a.ta#t wttM 
ffl®i't«3r m€® twrns. tkm& s«m€s. 
0®ioring »a.t»F4«3.« mkl^k 'bmm te®ea uttt-i .t® mwtmM- to®*® 
e©at«lA®A «iiffi®i®at tolmil® t@ froinf® 
effl®f®iif«at® om %k» tert®k l«t4 wttto, tM» a@^« • 
©rfc»a flfS) k&B ti'®t«4 %§«• »«lts to t^ ® i^ ®a oxtt® 
tt^ s«4 't® fi^ ia#® 3P@€ woftar. , fWl.®'^ ^Foa, ®xt€« was Bai® 
iialtini f®3rr®as sulfat® aai %hm d#®i^ @#ttl®» of Hi® f®ar3?©ms 
tet to®& ia§®fflypil®t«y, allowing. «oa« sttlfat® t® ?®«i1m 
•ta t^ ® f3r®€»ft, 
|lff-380) t»8t«€ ®l®f®a ilaiey® «M fm&& ttot 
,«fter •«ttiagp ttoy all ®®at®ta®€ t®ftst4®»%l® soiull® salt®, 
Bs slfi® fl«©®t ® f tie of 'teitk teesii® m mm MtlAtaf ffiA,i® ®f 
tto® mm toriflE,., M%@t tm jmrm ti.® wall® ®f tli®. feotMtsi 
w®.|f« «ffi©2'®#t«4 wMl® tJh® terttii® mmm aot, 
BartRf, tto» l«,«t tetat® @f th® ,m,taet®®atM ©estuEy, #©»-
«tt®3?all» Alffig-alty «3?o#® ta t&e ftty ®f Qklmm •©*«? 
mtfl&mmmmMrn a«ay a«w •toM.14ta,g» w»m mmm4 wttM. 
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sat s a»i®ar ©f ifctoei-ies w«y« gtiis ia atttapts 
t© exfJlaia Its f©r«8%Jl®a. 'mMrnw US*J €«at3rite«i it as aa 
«pi4®ai« «aa it was ©#*?a. sws-ag tfa# titim®as ttoat it 
&ai to««a •toy ligfetaiag. fM iiffifwlty was fiaall^  
tftfti tt a#f.«aiatt©m« ®f Sdot m tewiiiiaga. 4 Msty 
imim, toiA wa«k«t *8t«rial ©mt ©f ®©©t «a€ 
tlmem a©l«1il« mm%mwi&Xs tot with t&« terifks t© pm» 
Sss»r aM. Qmmr (ISS) t«»firilt mm iastsat® w1®j?® tl« 
irifk wiil« @f ® feaiiiimg *®i»® toi^ A hf a fir® teamiag 
@ Mi^  Sttiftt? fMi. fi(@ «uXfureom@ i8S«.t att«@lc®t t&@ wa:lls 
fTOtatiag »©«»#«. Ia ®ti#F feci «liaiaiit@ th» f&ssi-
bility #f tfc» iariiiaatiat tmm solafei® salts ia 
teriife, wj.rtaf, «a4^w«t#r,. t&w« w«w 'ifttttti aaA f©-«iaA t© 
fm» tmm s#latol® salts. 
If. tm ifHifs m-'smmm smm m qiat 
A, Witl&mmmrn^ 
.A» 1» tM t© tMS' tkmBls, the term 
*» smmally msM ia %&© ftspaait iMastty, 
fo.ma%lm ©f « i«p©sit ©a %M« sarfat# ®f t&e 
mm Affipla®: ifes MSttfattai?# ©y after i% km fe««a .ist® 
a wall. t«i*s ia-
m€ mm kmm b®©a pw&pmeA by mm wr.i%#r# t® 
ttsatify f©i»i4 €wloft farido® B%9m» ia tfa® 
lift ®f wnT®, ®ltt«3r to©f©» It le@"*®s. th& Mia. 
Is %Ms ilstttssioa ©f :®ffl©:r«ite#ai®,, %h% ialerpfetmtioa ©f 
tem^m flirts hf Wmrmlm C18S} ^wili %«,f©llimei. 
• 4«fim«« 111# t#:ia «» *%!.# «fe'wal«%i« of stit»'.ap®ii 
• tli®y M«t« to«ea: ^^©aglit-ia •©latioft • aa4 
•mp#m^«irap©P8ti®m ©f water. • S:#w i» « t«i» 
iQt«wtoaff.«%ly wltfe «f»©»«#«»#«.« ,, 
§«irttiii,' types of ®ffl©t«®««jo«t I4tti«' «ff«®t ©a -tit 
tbam- i^ aifiog its toy ils#ol©yati©B.^  
ats,- hmmmitr !«• «a ii^ ©rt®mt fatfe©f t@ tl# aaaiifattarer. ®f 
#lay ^redatts «:S it «ff«©%s tb# sala i^llty of M» 
py0im#:i, fii® tottllt®!- i® als# iat®:r®st«A ia -©fflereatta®®, 
®®p#©ially wbrnm it »®ls®s it® ttm% «,ff®af®a#® «ft«r tM«. britk 
0F' til# feas i««a iig®4 is tto® ©©astftt-ttioa • ©f a-wall mr 
-s»-
toaiMisg. {Mf J !»« rsisM qmes%lm mkmthew 
i«3.t m bFttk «« rsalir i»|arl©ii«. la Ms 
Qt tk% li@ SftM tbst tae®M@a bat mt 
%««a ®a«w»y®€ t©s l^ttet¥®lr* Bariaf. a whifli. tmk 
flat©' ®t %i« fimt 
(ml it m% %km% s^mmA fatlsf fe#i©lES mm hayfi«y 
ti^ s ai|ef#n% @m@« is kiln. tti«% mm B©t etuMed, 
mm »t tkm mthors #f ,®m #ffl©r««#®af# toe 
m^M %M %^mm • ,^apkiag»«, «:»talais«*, e®!®'!*"', 
appearaiio«®»», mwA varlooa ii©l©r# «» browm., y«ll.©w aat 
greaa ia %h® ti%l«# mt tfaalr fapara |{10@-0Of|. ftols.^ '«aA-
isdieat# tiiat p.y©Maffis ©f #ffl©re8©«s#e ia ttasa #®seg 
war© ooocejraat witii t&® appmwmm* Mttaar. %Mm a®6iaai#al 
failure or il.slat«gr®ti@a @f wara. 
1. yaetera Mfaetia.^  tfa# ifflorestaaga @f qeraMt liirea 
la ordar for «.ffl®raaf.®a#® or atw to f®r® ©a a bri#k» 
thraa toaiitl©as must axist., ' «ra fl) tte pre.saafa ®f 
#©labl# salt® itt. t%a Irifti |II| iMa frasaae® @f a©lst«ra t® 
•farrr #«lt» fe® tka sarfatat illl.) tMa ®®»« ©f 
mt %k® s®lafelQa ®f s®ltttol« salta t&TO-agk tfe« tori®3c. 
®» .gaittity a.Qt H$£SSS,* mm» motltai aarlr ia 
eta4y @f affl#r«»ta.a©« atfl:©r«»taa#»® ottem fellow 
sasaoaa ©f wat waat^ r {4i)'. The ®ffloreataata mt h»mmm% 
«11» alii® isiitatat t© tMa aarliar i»ve«tigat©ra teat tliar® 
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w«8 momm relatioaskip damjtmss aiiA tbe f©»atiiim' et 
iifim, Btfi« f.tSI st8,t«i ia %la% «a, d#ir®® ©f 
li»i.titF et««i ^ri«a tartl is tamr  ^
mhtm t@ fefe® fir#tii@ti®a of 1« «lso .st«t®4 %k&% 
& ©f tmm 60®, f. %&• fO* f* was »«i £av©r®te-l®,. 
aM m% m* f. it 4©@8 not f@i», ll-i©a flff J p®iatM m% ia 
ISSi tfeat ImiMiags pmt mp ia -mt matter mmmllf 
BtwiM. |B1©) t«iris®4 t t© i#tJiWiB« mhetMw & 
feyi#e will «ffl®r«#f#» f&« terifk wt« iMearsed 3 m, in 
wisr ® te®ll Jar sm4 «ir tt i© fe? ®«at 9© pm &m% 
Mwititf passM ®W3p %k9 torifl: m% tkn ratt ©f •§# lit® '^# fcr 
tosBT# !©• f©iiBi t&tt «% ttoe i,mm kmBXM%w tifi 
m% mwfmTrn {Bill p®'i»t#ft ©at %M% alttomgli 
Qa'SQ* i» ».ir® ii-ffifttlt %©• «li»iait# wli«a l^ aialag tto« imr®, 
it #aa:S®4 fallay® ©aly wtem tte® pTOittft is •xfo«®i t© 
©©aiiti©os. 
©f tfae 212®. lffl©'r«®««af® ji©t ©aly 
©a tM taaatity ami t©af©siti©ii ©f a©iatel® salts femt al»© 
©a t-Mir ®©©«#»i^ illty, a 4®t®:i*is«t %y t^ ® textmi^  
@f tlie bri^ . ltttt«'3fi*©jrtb (ili| t®*is®i. tests for tkm 
lialiility ©f ®ffl©r«#f« iAi#to *ak« ®ll©im«fe tm till® f®@t©i?. 
l*©gQ®ity &t thm wre, »l®#ia.®r (SIS) w&m oa® «f tfe® 
fi»t t© ®fcow t&ftt ©fcemifsl «m«lFsia ft©es aot always IMi-
#«t#QT B©t a ¥rifM will «ffl©r®«#®» 1® »s46 a, 
stttiy ©# tfe® j"«l®tl»a«Mp b®tir®®a tife® «a©aat ©f «©lttlle 
la %k@ teritfc, tto &mm%- mf tM&t ©as fe» 
iM^mmA, ami %h% mtm of %M per#®, p&rmity mf torlfi: 
mm f@a#t aa laf&rtaat f«#t©r ia tk® fQiMfeio-a ®f 
ygt»g ato#gi'%i#a. eA©®«ly t©' tk® porQSity of 
til® 'WM 18 ®f •wa.t#®'- afewn t^ion. Daaa aot taats 
CSi4| f®aat that « relatiemshif 'teetiissm' Mi-gli liability %q 
ami mh9^r§M&m mmm.» t© exist mmm , 
WW® fitit wkem. ]pma&®€ Miek ®f Mgii aai l@w 
absarptlM -Aii B©t «©af©». 
Wafew ip#ait«abl3. LfeF. MattJiEa' (SJIS) aai Faim«r 
p, §88.} lHiir« -©ttt tto« iJif©rtaa#® ©f watnap- ip#a»a1i4iity 
ia tto® foMiati#a &t etflmmBmmm, 
O^pillmrw rim #f' wa%»r« Bsmelee {i8§, p.'9471 
tto® #f Wi,a?@ a® &m &t tlie i«-
p#rt*at lafltteafiag tfcs' ©pfsaraa#e #f efflo-resteaa®. 
Ifttt-Jka (215) i«irl8et a a#felt#i f©r fafillarjr 
rlsa #f w«t«r #!• salt »elati#a# la to©41«» aM tis-
fiisaat iiaportaa#® ©f tkla %«.»% ia i,at»»iaiai tiia iia-
telilfer t© atfis-^asfa. falisak ims tte 
.flrsi©8i F««®®as tm tks aikmmmm &f b-qImWIq aatariais t© 
esfillayi®.# mi t# awfa-eaa ef #a;»mi# ls#t4®®, 1& stata® 
that tfca imfiltatl©a ®f wat-ar iJEit© eapillariea of 
f«r«»if teoilaa i# ^©taimai bf %lm iawa ©f s®ialility, mhmwp" 
tiuft, iiffasioa aat ©saesia, 
•i* ggiiQitai aattar ia ciaya. Asfelay fSif-aiSI tos atewi 
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ttosfe oolloital mtter ta a tlaf iMf siip©s®8, %© s©»e 
mKtmtt tk9 fl®w ©f tte©ttgli It. lv«a it 
aaslysi® iailfate a fairly Mffa #f ®©Im%»le 
salt#, m teffiffc' fip« sa«:& m «i«y mf met sea® if • %km »l®y Mas 
»tt#flfi«Bt #QJll.®it«i Mtter ia m #alt«b3.« mmMtim i>3?e-. 
mm% tM ^ypmrnmrn ©f 8©litfel« m%%®W' a% %h® mvfmm, 
Mgttea.& ef pgevfentifl£ aM goatgeliiag. ll'fJiin'e»®»age 
•• g»f-hgai#gi f«»ov«i ©f pygjte tte# gan eXay. lesaase 
fyrlt« aai tfa® utlyir »alfiA«fi &f Xitm mm .r«©®.gni^ t as 
t-i^ # wi«t ispertamt mwtme mt g«its ia ©iayc, it 
DRjmlt smm t@ mmm tli««e aiaftfsls b®f©r# %im tiay 
is Mi« iat© mmmie mmmm, /fMs is Ao&e ia mmm- taass 
wi«iy« i&« 'saifit®# @«©ttjr im #ttf#ifi«mtiy larijt pt%m& to fe« 
©at ly hmaA m -fey siaviag. ©ft#a, immmrt tfe® »al-
fit«s- ooour is «xty®a«l.y aMli g*aia# eat tkmiit reffletaX ia-
ia«. mm #f pmmmM whi^h mm i»pr«.®ti#aX ia tit® 
f#r®aii ini«stiqr.. m%U.m flit} watioas ®i®ft:f®ai[^ ®tif aa€ 
#i«etr®#t«tif fm t&« ©f ««t«ia saifiis® 
twm #Xey hm% Xito @tli«r a8#lftai«al ®«tte©ts, tii#8« liat# aot 
•feeea %& to® praftitaX ia %km mwmmg,m -fXamt. 
b. a«»tra t^loB of pyrlt« 52; gtoidsal «««ats. A nmbn 
®f f&aaieal ag«st8 tee#a f©tta4 wMe-b will t®#<*p©s« tli« 
•»ttXf ii«# ®f i^ @a. Mmm ar« s@Xttti©as of iiyp0#liX®i?©tt« 
««ii C:tit-giX), fmti§ fiix©pii« aat ir®a aXaa |ggt-gg4|, 
toi^ ais# w«t«r ow kmmXm® wmp&r » aM «aXatioas ©f 
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pofea«#l» ftwaagaaftt* #ir ©©ff€if' sttlfitt® 
•Cagt-SSiJ Mm ©f a iarg# uw&Mr &t mm-
f®a»4s ©a. ©f 'twm, iB&Ml MB sXm BtuMleA 
turn ©f f«s»liig m tlettrltel mitmrnt ttoagh a water 
#a^®a»4©a, ©f pfritm, 
lat) p®lat» ©mt that ««# ©f tfe® ato©*« 
ekmmlml «g«stfi l« a®l priftifai m % *aaitfa©t«riag s©al«. 
Ifest ©f tfassfi ©h«idLfai ai«mto ar« %m mstlf ami is s©m® 
©a.s#s tlt©y iojar© ©i»r hy mklm it omfifc f®r iera'ai© 
gai^ ©s«9« :i» nay iff# ®f #JI«a.i©al w&«r® a stifQSg 
oxidiaing jsgaat l8 ms«4 to iefeaii©®® tli# ©ulfii®®, til© salfar 
is ©Eiiisd# t© «-Qi.fat« irtiitk attst li® TOsuoirtd by tmtMr tr©®t-
wiat ®f tfe# ©lay i» ©M®!* to tte® §o«f©ttato rtspo-a-
sitel®' for the f©i»ti©a ©f «ffl#r«st©a#®s, 
'l®a'^ teria& ©f ©jl®y.. fli® ©to«aital ©iiaag®» i&i©li 
aocompaay tfe® w®«,tJterittg ©f pfritif®»«® ©lays isf®!*® t&® 
oxidation ©f %h% •mltU.m aai l®«©M»f ©at ©f tJht® solafel® 
aalfst®#, W&w tM® r®af©a a aiaier ©f writers 1mm «4Tr©©at«4 
i(«*tteri^  ©r agiat a« ©a® ©f t&® itt©st pra©ti#al aatJtofi® ©f 
r««©vlag %Um ®©ar©®s ©f tM «©iatel® salts (l§f, 1 ,^' 21§» 
233-tS4|. 
.Famil®® flii, t. S41I r««©a»®ats «itiier maiag t.&« ©lay 
at ©m©# teef©re aay ©xi4«ti©a itesa t«fe®a pla©®, ©r t© all©w 
tto® flay t© ««atfe®r aatil all ©f tli® pyrit® i» ©acitimai.. If 
tfa® ©lay i« a»«i aftar %M pyrit® fea« 1®®b ©xiiisat t© sal-
fatas aat lfe®f©r« tkase aalfataa ham hmmm l®«©Jfe®ft ©at ©f tii® 
-44. 
flay, littl® *tll steoaflisM#t fey fefcis It is 
^©asilil.#  ^ kmmmit, te mmtml thm fiyiag #m41ti©as s© that 
tto®"pyiri%@ i». to tkm ©xii# #f. iy#a,. fWa will 
fo»ati0a g«s«s la %h® Mia 
wM#b ®»y to® ste«@3?l®A by war® foiml»« ..tsolaii® 
wlfatts. . 
storiag a @l®y. f#r ®a® 
year %b@ pm' @«at #f a©liiM« smlfat«s • ta#r«as®€ fitm 0.024 
f#!* t«at. t® #,0f6. f« ft»t. lalstes «3ft4 St«» 1.134) t©mt 
 ^ %M% agiag fm Biz mutkm MmhM tb# eelttfele MmXtmte foat«at 
©f fr««Wly aillM i«ll #l«y. 
-Ggatgei 0f tgyiag -eQaiifciQas.. fk® foaiiti©© • iis4«r 
wM-f war# l» €ri#i teas f ©asiisraM®, iaf laeat® ©s %ii® 
®f irie.r sf«, r«t« ©f from tte® 
Stt3?fe#«'of- tte«-lfc0i,y ka« l»@ea foaufi t© b# m .is^^rtmrnt faetojp, 
•ffeis my eoatr©ll.#€ fey mrjim tmmpmmtmrm aa€ rate ©f 
flow of sir ttoottsfe- tyit*, trl«i rmflftly im. a 
cold blast ©f air tof# fomi to. 1# fre# fro*. ®§* wMle 
tiios# toiei. toy Meat aaA usiag l©W'V#lo@lty of air io tfa# irier 
mm fottBt to 'i® Sfii»wt CltSU fkis My %« ex l^a,i»«i l»y 
tl# fa,.©t tfaat fit l©w®r t«feratttr@» wit^  m &i^  t^ loeity of 
®ir im tk# irisr, tife# ii«i4ity i* l©w#r tfe«-B wkmm teig&«r 
te»f«rat«r®» mm& low "telooiti#® ©f eir arm rnmrnAm 1% to«» 
alreaty foiatft-i ottt t^ tot .to«mi4ity ie a fatter t© to# ©om-
mMmmA is- tiii« f©-faatiom of «ffler«a««m#@8 ®» l>ri#i£ featliiags, 
Wljysa t&@. .MwaiAlty i® low,, tJtor® 1# a t««4etefy for tlia water 
to %mmtk tie 'Sorfift #f tte «iiir«: m& 
d«posit mtts ^#7®, m%imm ttoiim mwryiM§,- tlt«» mmtmm, 
•&» @f .9«ai. m tkm mmm it is M %im 
i3t%.ms te# b«tia tx'a#9i i& t& ;3?««@ti#m8 mf Wm 
sflay fe®dr witk is •%&« 8^^^&«3r®- #f tk# 
iev#raX avitMvB imm #elled attention  ^
ti#m. mf Kciistmre m %km -mmm wMI® it is in tli® &i«i^  l;M0| 
siiA iJto tiffi«ttl,ti«« ii:ri«iB.g tmm ftil^ wing it %& twain is 
tte 4f>i®r fmw to# !#&§ a tSjn« (M@| 
a pm^mw tm tfefttimg tte- •mm witk' -mifii»^ tKl^rid® 
mlvktlm asi tfeea t3ffi»g is wmm, 
®* geaty#! #f eeaAiti^ ms# •f#»iiti©a« @f tto« 
i& lila ti^ isf tM« filing &t %im wmm 
b##m. fcrmd Id luiir®' oefmtiierable influea#® m tM 
®f. Wa:t®3e ir#|(®r is tlie kiia ateissf j&«jpe w&s 
f&msA «©»® ®f %lm ©arii®*'- itt*®atig®t®r® be ®»® ®f tJle 
{ESf|* Hh# 128® ®f f-eat «8 a IciM fa®i 
#««®®» tiffi#ttj.ti«s b®f®tt®® ®f til® 'ip«Jtatif«if jligjfc f®i»®®Bt«s« 
®f 'mt®:r «® t® ooaX {200)1 • 
m sMw& b®t®ir® im til® ti®etts®i@& ®f tk® t®-. 
®#aif@eiti®m ®f ®iilfit®® iftd snifat®®,. tb® mtmimXm jp:r®®®ii% 
ift 'ti® ®l.®r iibi#  ^f®i»' talt® mu b® €®«dK$®@«d if a 
»ttffieiemtiy- high is a»®t, e®-ii«*@l. Mwm j-apertet 
tbat mf9® fivat at ®ffI@r®s#« i®#® tlmm 
tt^ s® fix^ai at !.#« t®ttf«3»t«r®®; gM|. Xat®.|^  fasfl 
tfast m i& t&e flyiag fr#ir«afe©i 
®ffl®r«.st«©®s tw&m t&m%m ®a way## Ob« Mtmafaetaf#* 
Ct40| wmm abl« to »€«#« selatoi® ®sll #©nteat ©f M# 
f^ ii ®,<4 f®r mm% * e.S pm t«mt %@ ©•OOl f»y f«at -
Q,Qm pm ^m% W k&v4 
eiftry |a41| r«]perb«t ia laft tkmM- tf a is fceatM 
tm fsst «r Mi# :r«t M©t ©a t&® sarfa@® til® w«t«r is 
©at ©f is»14« fsrt ®f tM« hrli^ k  ^It will #ffl©ir®»f«» Jito 
als© »tat«4 tiiat- if tfc# i:lln i® #l©s«i t©® ttti<skiy» aatil 
tl« wfeit«w«@M ®r iari#r stoa is tM®»'iit&ly &ft, tk@ 
tei-ifks will Mfif® a iiseoloret m&tlMy mpprnrnm^m, 
M.%hQm  ^ m big£i temptrfitiirs im tli# Ml» Ms- li«®a fomt 
t© to# «• »itk©4 ®f preveatiag e#fl©3re@®«a#®, mm® writsir |g4g), 
fans f®m€ tJtot MM tim  ^wmm m&y toataia salfat® %hmm 
mt%: fiy«t -mmm, tti« kl^ mw mMmt* feattat la tJfeis «&se, 
kmmms', mM. fr i^atelf ia« %& klla f®iiAiti©a» 0t&®r tM«a 
fjfe® -of msM3LwMM$, m ip«ittt«iag fomiitioas- ia tte® 
fcila m&mM to# i«t®»-iit«i toy tb® aiaitral of #ii®mie«l ©©ffif#«i-
ti®s of tkm «l»y, &a@ .aatM©?® C14ei y«©©M®a4 a r«tm@lag 
ifM.1® ©tli#rs tfe®t »imfiat f©siiti©a« 
ii0«, 0^w@y fM4| tii« as® ©f e large 
folw® ©f ai# iB %km Mia ga»«»« Faeim wtoat has li««a sai€, 
©daf-srsimt %M #Ei4«ti®a of «alfi'€#» «.a€ tto« i^ in^HitiQa @f 
•®mlf«t#« imriag %M firiag p'l?®####, tM« disorepactr mt h9 
«xfl«ia«t 'toy *la«ral m&%m%& mt %k® %wq .flays t®st«i. 
•4f-
A foataialag a Migfe ft3p«#at8ge #f aalfiAts w©.-al,t 
mm %& Tvmm th» sttlfat^  wMit a #i«f f©a-
m M#i, pmmm%mm & yeia#-
lag 9omdi%l.#ft. 
f£, wm.8 feamlsa t|» 
wre* Mmm .asttei# ©f f*#¥#atiag «ffl@r#ii##o0«.s 
f»ii f®iiB4.ag ©a tit® w«» *bil« iiryiag or liajmiag iwis %m ©oat 
%km iffiii'® wittt « tola layer- @f iiat®i?i@l te#f@r« It^  was 
i» %km irl«r, f&« salts wm» m.rrl%4, iat© 
tMs l®y®r .lsst«sll ©f i«p®sltiag •©» tb® sayfa#® of tH® flay 
fe®iy, ites tto® wur® m» -WwmA  ^ ttt.® ®rg«aif aatei-iel wa® 
e@asw®i «a,t l&® selall® s«lt» f®ll tmm. tto® #asf«#« witM tli® 
«s&. 
fl©wp f«st# ajpf®®w t» &ai® •to®®B first ®f %h6 or-
gaai# Mt«iel.®l8 wa# wei »a®©«s®fally (lg4, •Mi-S46|. 
B%mmh ®s4 #«® w#r® als® r«e©«®aa®t Ca4f«g4©)» 
114® I jt®« writ tea t ®«ri®® ®f f«j>®rs #a tariett® ©f 
M t&F@« iff®® ©jr ffilEt«res f®r ®®alisg 
®®i«al© fed4i«®, ttest, fl®-ii3? fa«t« #r fi«x%yia®i set0a4» a 
mtmtmm &t glm® «a4 ©lay »liti «ai tMfi, « aixtmif® ®f fafis® 
«ai gltt®  ^ «©atateiag «a amtlsaftl®, t^ia fgSO) toe.® ap®«®a-
asai«A «@»'®1'1b« %M mmm witJIt a fil* #f f®el @ii, 
m«.» ar®. two »««©»» w^y tMea® fretastit® ©oa%i»g» 
pf®f®ttt effi©r@st®st«. Tk% tS^»% a® »«ati®a®i atoo*®, #©»-
e®»s tM® *««Mai0al rea®v«l ftf «©lmtol® silt® 'wM«b fcav® 
la feto® layer ©f ©r^ai# wct@rlal • toiag th® farlet 
•••mm. 
of l^tai «si fall, ©ff wMea esatiag. fenrat 'ia tk@ ttla,. 
mmmA @os«©»s tl® «li«ital r#duoti©a Qt tss'-feala #©»- • 
|p©«uits, tttf %& t:li«'p're««a#s. ©.f ia- th# ©-I'gaait mtos'iitl. 
fb© witli mm ©rgcait Kateirl'al -a» oil 01? gl.rn# 
will iat@ wmm-» is t&® 
ti#a. ©f tfc® sulfates i» t&s l&ymm #f .%&« wmrm. It Ms 
fe®«m ®mm •hmfrnm tfeit %&«• pr«©w«® @f matsrisl is. 
WW #ltt.r «ttpfli«« ©«rb@a stts as 1 r®€tttiiig agemt 
iKitMa %li®. #lar 
treata^mt^ ef »%» mw tla.y.» J»©iig tbe 
?«rio«» of. p3?«"f®atiag sfflewstsse#, %li« #h«aieal 
©f tto# re« tlay Is a®st »it»l.y iis«d. Beta as© #©1-
mW« #alf«t«s «.M %M mmml #aas« @f #f#l#r®«®«mf«, %kmf my 
M r«ii4ef«€ ia«©l«fel« by addition ®f 'ttrtaia igoi^ QttaAs 
to tM ©laywIiitM will oiiemioally with tife® s^alfat®# «ai 
«©a¥tirt til® »alfar iat® mn iaselafel# few,. la.ia«fis» salfat®, 
f&r mmM -mitk tefiia far%©aat« afs®3?«.iag to 
tM® f#l.l.#«iag «tttati©a; 
mm;. • • rnm&m * .»«s©* 
The sQl.«%ili.ti«» mt %km @©^#m4s .ia ttois mmtimm ®Xfr€sa®« 
is p®3F al.. @f iiat«f «tr®:Sfc©i® Is fsM® Tto«s# sola,-
Wlitifis stoip tM «ttlf«'t® wMeli -mt» ©Mgiiiaily preMmt 
aw. solQl^ l® fflii.go®slttm s.ttlt®t« 1« #©mr«i»t®d iato iasolafel® 
teariaa mi #r tit® i©w selttbility ©X'tfcl® ' 
@0ap®mal,.' it i® m lomg®r t«,rfi®A :i». aolmtioa't© %k». mrfrnm 
#f tfa# war® »li®r® it if@«il€ h& 4®f©®lt«A..«.®: «t«i m «ffl©r®s-
•if. 
Tatel,# S. ®f th® ai(,rt©a«l»«« «at .Siil.fat«8 ®f 
Mssttssi* ttfid 
'Oeapd'ttsA i#l.«%iiity ia pwgr./sl# 
.Bs§0,,; • 
E6.0 
MgGO, 0.0106 
lt.S©,- ' • • ©.fOOES 
fMe lie# &t %BTim *a# first abottt 
«ai »ls## tkmm m hmm t©m& it 
to %« tlw s®st #etisfaft©ry w&tfc®€ ®f ®©atr@l.liiig 
i«sf« i®f,, iftS, 184, IMMp'Un, t4S» £Sl-t58l. 
&«« hmm fm tie fytvemtiem 
©f .€ri#r'Sim-ftif-Bdo), stel«f -CiiSI. list«t ttoe f®il0wlsg 
«t»aat8g«6 #f tesrlffli 6«rteaat«i' (11 It 
i« l«g# • (11) It is m&m s@labl« tM« bsFi-m'tar-
toeaat®. •{XHI Bi« »ttti3r«€ af# tto® .»«» #r !«#»• 
1.1?) It tos a^- i.si.etei'i^ tts #ft«#t ©a tk# t©i©.r- ©f tto warm, 
(f)':.M &mm» -Amm m&t mmm B§m, fll) It *itri» 
fl§ati©a, 
iari«» k^§3tmxMm Mm toe«a {zm\. 
fkm Atssii?aatag«# ©f tfels f©^#iiat Mat# :fe®®m b-f 
SSagmip |lSt» j!> ilSK Bariao 6&i.©irl.t0 ha» »ttgg.«@is«4 by 
Bmraon mm& ^mm (tsi). *#tsfta«:aa fESS) p»f«r» tontfe fearlaa 
sM i^-lA# «iii mrh&mM ttoaa #m# f®af«it8t. 
M W%M Cl6i| failistet tU® rmmltB ©f ®«® #x-
p«fim«a*.8 im wtottM. ®©iBWtt sait «at g®t« mh mw® aix«4 with. 
tto«: f-laf* ©f astftrlal® immmmi&A %M 
mmwm% mf m'm fQwrni. wii«a t^ yiag Hii.® war®, tfe®y ®«as«i m 
«t» #m tM® fl^®i w&m, IM om@ ia#rt«sJj^ tb« aaomats 
pmBmt, 1% ws «S»«m4 tfcttt 
&r tkt #alf8%«8, 
Wlllimmm (tOiJ tfiat f««i« wkmm »ix®4 
witfc tJfe® ©lay, k#ip«4 t© ©fsrf©®® , 
fegaat»«at et t&a teaCTtai war®.. Uri^ lcs 
lyt'V© te«®» te©«a t© altjte'o  ^ %km- aelatel.® salts 4a tfea 
#lay wmm 'pxa-fifitat»4 toy •fek® ®f tearias tompoimta, 
i®g«r mi. QxmmT CSi4| iieiiair® %M% %hl» 1# eaasad fey tit® 
t&mmMm &t talts mwlm te'ttrsiag ©f tM® wai^ amt 
aXs® toy f©ma'%l©B #f toariaa- ' tJias f©imiag ia-
l>a.riMi wi.l@k will m#t raat-fe witii th® sal-. 
fat®«. M ©Fi«y %q pr«v®at tt® f#aa%lom ©f sam aatar t^ «a« 
S®g®f' ami Smmer iiffimg tfe® fewrs®# 
terifk ta s©lmti®as ©f »©latel@ t&^©Mits »mm as fearia® 
e-^Qfli® m teariatt mitrat®, 
?f®-B®g eematragtiem aa# wa%®i>»gTOQfim ®f mils. 
It was aafly' feiat. *oi8%'«yr« i® aa im^ortaat 
im tto® f©i*ati®a mf Ctii| mA »e'tb©€a of aoa-
war® 84#ft«t t© pr«Y®at- graaM watar# fmm pasa-
%mttm m%m aarfaaas @f wall®, f^ettarwortk (•Ell| Itaa 
-53.« 
»lmmk tliat «fflor«#elag, mturials mmm® failar« ©f tei-efc mmXf 
wkm tMr mm ®Xi®««€ t# iiaf BalMiag til« iaf® 
to®«s 4«stga«i wki-§h 4® a#t; all-©* « #®stiiitt©tts isysr ©f a»ytar 
'tteottgk w-ttfM a©i»t««p«. My fas## Bralalmg: m«tfe©4s %im 
f©aaA@%i©a« ©f wlls Mm h»m imfmm-A m tMt-
^«wi,€ m&tmm will r#»©ir«4 -am€ »©% til©ir®A t® staat ia 
witii •wmXl* 
It- k»» tmm  ^ %© §ofm %h% mmfrn  ^ Qt 
•%fee wall with »&mm *t#iri8l -smth as tar,, paiat 
or ©11 fgif-Bia) tkme s®«llmf aarfftts afaiast iB©ist«r«^-« 
tal©88 p:i»®teiitloa® ar« %mkm t© fiwwat a@lst-iir« tmm ©©aiag 
Is. fosteft mith %b& m%%Tt mmt&m ©f *®11» #ffl@jr®-#f®s©© 
my €»*«l@t -ttii#®* %km mmtmg it t© f»®l ©ff. 
». a# ll©attai, ©f Clays flu i^ag lataiiis. 
Attstim-, l«B«s a»d Sulllfao .is « st«iiy ©f tM® 
hmmiw iMir©!*©# iffi tel-@.atiaf ©f ©lays,. f©a®-lttt®€ 
that %km tlmrml ®3^aasl©m of ®at.rapf®4 gs-» i.8 aot ®ttffl©ltat 
t© prodttt® *#»i.#als3? Tkm'& mm% a ®a« litoeir-
8,tet. wi.tMa ti». nass wMl«. it i» ia. the f-yyeplaPti© ©®sti-
tiom. AS skmm fe@f©rt im tftis t^sfa, th« tkewial t«©©»p©8i-
ti©a. of mmBTml ©f the »©liibl® salt® ia %km ©lay pir©i-m©e.« 
$Bmm w&i©&':«®y a@t fe© ©welva-i «atil tto® ©lay r«a-e-ii«s a 
.®'aff i f l«atiy Mfit  t«f-erati i .r@ t© %©#©»§ pyreflastl©, t-tes'  
•flosimi p®r«» aai frevestia.g tM# ««©ap© ©f tki® 
-§t. 
trtea aat Stal#y tteat ©•ttlftif 1® 
tte .a@s% @8ms» @f 
0. ISfet l^ wcriag ©f tii« F i^at ©f^  0iay« 
Stemt (Si, f, fasl@a 
p^tmt df «.«« »iay« %& %h% salts, 
i, 5i«iat-«g:ratl©a «tt4 Wmw ©f lr4«i: 
»wiW. (af0) fO'tttti %km% %k^ wtga®8i« 
«»€ e«41« 4ii« t© 6toa«©s la water @f ^ ®3?y»tai-
llsttiea wltto fiiistaatlsss im s:?«' important 
f®#t©jp» ia tM tista%t^ati®st ©f teirifS:. (271) r@-
.f©rt«4 im 1S40 t&st ^gBtsiw afes©f#» %ke 
©f ®#v#a »J.«©ml«s'©f wat«r fr» 'tM® .air. '"flmmv |lff) lias 
fi«0trii»«i a ®a®® ®f 4i»iat«@pati®a ot 'liritlE f«a»#4 fey ii»g-
mmivm fft® aahytems »a-ga®#im ®alt«t®'im tk« teritfc 
tl® bydj?a.t» MgSO4*fag0 'hf i*«s#tioa wltte •w»t«i' eaasimg 
a #©rr®«f©atlmg ia©r«8»@ ffei» r«.Biilt®€' is 4is-
ist.®grat4®a @f tfe# ¥ri#k. Oa tr®«tiag tto« mw bri@ks witk 
wat«r, ii® fswit tJtet t&®y ixp t©. .E.^  f«r t®at ®f 
Mgiiesia 
Biirtio (g7S| futtttfi ttoat ,1® m well pr#s®rf®€ tori#!:, ©ua-
tftimiag 0,§t f«r f®at ©f total sulfat®., ©alfiaa salfat® mm 
tbm pr®(teais«tiag *ttlf«t®, Im Ibrifle® .sJaowimg t&« gr««t®st 
®»©«t ©f 4i8iatt§ratlan, ti« sulfate wmm IS,Si f«r 
•m* 
mA%t ©f wMtM' 7.f® pmy was *gae®iiM salf«t«, 'MuMtmrmrth 
(Sf4| im ®f the opini®« that of %hM #®afar«ti*ely l©w 
••©luteintf of 0al©iiM »ttlfat#, it will aot ©am®® . i«f##ts is 
teiilc# fa# mugaesi^ i f©at«at, teowsi#y, stoaie not be mer 
per m&t m seyions i««a,ge. will p&illips (gfS) 
•Nsttrilitttes %M 4«irabili%y ©f, strattwral ©lay • t© tit,® 
iXw f0mt«at ©f i^ l,aM# salts, 
la -SI©*© @s»«s, tislttttgi?atl#ii of is teeli@*®€ 
to Ma-re feeea • ««iis«€ toy tie oaetiiftl and eoatraft,i©a 
«e#®«p«myiaf tJteages is tespeyatai^ -, fft# fi^ esiag aii4 tMs-w-
iag ©f wet byi0k te«« ale© fee® tt,©«gMi, %& toe tte® fattse of 
iisiategratioa, Biyteiity*# {IftJ i*esttlts of aai 
%mB%M «M mi^ mmmwtml «xaaiaa%ioa» ®f -iisiategi-at. 
imi f*«« feriilE ©al.y « few fmre ®li sk©w«4 tliat tli« ©feserired 
i»e«tl«riai w«s m% «m« to. fr®e% aftioa hmt t® #«leii« .s«lfate 
©rystels ®» -tat jttst materaeatJi th® sarfafe# 
Siepf {Iff I ©iaewt the ©ffe-ete ©f s®l«tol« s«lt.» 
@rigiiia,tiBg hmMlXl '©a, thie refi .saatstoa® wall ©f a 
wilway torit ,^ ffee, s«a®«t@a« wm teedly ii8iiit®®r«te4,. 
fr@ii &iB «bs,e^v#ti(Bas lie eoatliitet ttoat' iislategrati©a eat 
©r«M%liag resulted tmm & %k»mtmX a«ti©m of %hm salt® ia 
%k% m&tmw seeping tirooglt ttoe fe««fefill ,«irt effe.§t 
©f §3ry«ttllisatioa ©f %kmm salts in tM# p®r«« of t,iie stone. 
l, the ^e,tiiag ®f Slase# 
«to®a tJfei eel-atel® salt® are -iep^sitei ©a tM« murt&m &t 
-§4-
t.b« 'mtm wMl# it i® ia tk® 4ri©r, %to.is prmfmmtm thm «€&©!•-
«a§® e,ag@te«. Am m r'ts-ait, .glaae oa tli« timi«ji«d 
mm my f#®l off {2f8~a0O| • 
t. Sfittiag«@iit &t Qlmmm 
"ifittiat-ouf* i« tli« tisra as®-! t© iieatify %h@ mSAU%& 
bttbbits wMipM sow%i»is a§pmr im tH* .glasa wMle it- is im 
kila, fr^vitiiig is bifb 
#a®'»gfa t® ®©ffeiB tJie ^6m& mmi all®« tiie ijabfel® fe© fern* 
If fi,r® l8 $oatiatt®d Jl®ag ti»« fettbtei® wiii fewrst, 
Immvimg tkm #4gfis fM©s® .tol#® i© mot h@ml, a» tMe 
tempei-tt-fflr® rmm$M4 i® a®t. saffieisat t© ali©w tli® gplsa® t© 
fl®w, e®waa |g®l| tes f®iiBi. %kmt mmltm ia tk® flay is^ ©a® 
©f tte earns®® ©f »»fittiag-®at«. 
S, SiifiiFiag ,«a4 f®at&ejriat ©f Slss®® 
?b« t«»s »s.ttifai'iag*', "»%aryiag«, aa€ •'featkeriag* ar® 
«8«i. to t«aot« %h® fft'iaa-tiea mt a «©•«» ©r'fila ©f asdis-
.soltei Sttlfat®® ©a tk® gl®ai« fto® ,®oittbl® solfat®® 
mm t«p®»i't®'i ®a &mt&m ©f tM® wsw a«irlag. i^rfi&g «® ® 
i^ sttllia®-Wkm. %k% plmm i® tipp®t aM fired ia 
tMe gi®»t ,l:ilii %h«se stilfat®® aay fe® diss®l"f®t toy %k® giaa® 
mi mmmm «®rawiiag«, ••,y©illai«, ©r »*#r8epiag« @f tk® glaa® 
toy fimvcatiag It from ©©aiag ia%® ®«fflei«afcly ©l©®® #©alia©t 
witk %b® %i#tm« toaty. 
•iS-
tmm€ %M% if ta %hm i^la i® 
teat Sttlfat®*' oa tit® amtmm iit met tost® tia® 
t© tiffas® iat© tb® r®st of tk® gl®s®, a ft In ©f gifts® 
s®t«r®'t®< witk salf®t®® i» py®-ta#»i ©a tM« ©f tk® 
mm ®M ttoi® ®a ^#ol.iag #ry®tai® ®f salfate®, Tto® 
sulfat®8 ia tl® gl«a« My 3?®salt tmm mmwtl&me mitk tto® 
ieila g®®«s as nwll «s f»» tfc® fe#ay, 
S. Hlmmtltf m& ii®p#r#l®a 
im til® dastiag &t Slips 
ai®3.1 «»€ ieyt®ly®tt |^4| as4 li«Jfe« C'^ ®) tov® f©iiii)| 
t4»t tib® pwrnmrnm -of »©laM« salt® ®ff®@t® tii® fiseoslty ©f 
tto® ©lay slif-, 
!• lff«©t ©a 'ftasil® Sty«3ftstfe of 'Bwraitt Ware® 
Sfimsl«y ®si Grout (ISSj tet® to^a^et tk<& teaiil® 
str«iigt& @t m ©f elaya witto tfe® per f®ftt ©f «®lmlfl« 
.salt®. fMsii* iat® iaiifate tl»t a tir®ft r®l«ti©Ji8Mf «xists 
%«tw®®a %M teasil® ®tj?«agth aa4 mlmhM salt $0ttt«at, witkia 
fe^t®ia liatt®. 
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waMs. M fomi -galfat#, mltM%@ aai f®smm 
i» Ijyiftes tm&k tmm %h® kiln. 1% was poimtet &m% 
ia lift 11^1 %M% «ffl«ir«st«af®s toattln #«rfe©aa%««,. sal-
fst«f8.» silieii$«s'^ ,. et©, WsmAXf ©a®, sfit fr®.t©iiia«t®s, 
tlwa^rs tii® ssme mm». 
'A B«*b#r ©f wtttem |Mi# lit» IfS, i«l-2i4) 
ij©'3?t«i •fweeafe-©f ^ alkali smlfatts ia ©fflor^stm#!# ,aM 
«»ii« b»m foami s©tlwi salfst® %& to® t&« foi^ ©eyai present ia 
tto« larger «®©tijafe, S®g«r •{SSS) repo:rte4 aaelfsle. of a 
©f «ffl#3p«st«i salt #©at«iaiag SI. 18 f#r ©eat p#tas8iwa 
Sttlfate «ai g-S.SS p%T:mMt m^imt salfate, A a«fe«r ©f years 
la%«r Sii,f.kl®i?' |il3| tfeat setiw 8*ilfat® waalt faa## 
mttX&mBmme toat pstsssiw swlfat# wealt mt* Wiie®a (gfS) 
tto# amalrsls of a saapl# ©f sfw bat ii4 not im-
•©iHti® itw«ri©fil ¥«lm« f#r t&© pej- §«at of e©ai«m »ttlfat®, 
I# %M%- ttos ssi^ l® a laft® ©f soiiga, 
• imi) te«li#w®s %b&% s©di^  #alf«%@ 1b 
teainast f©a8tit»init «f %ki$ fr«at %mlk of «ffl®r««#«ate®, 
a® tiv#8 tl®' fullewimg #@^©siti©a ©f •©igtot 
®®«fles ®f .«ffl®r»sf«t salts t© suppeirt 6i« ftoe 
t®%al» ®f %M- pmt mmtm- gl».ea ia thim t&hle mm tkom gif®a 
hf Mtlstir®-. til# sttttftl totals tm SiJ l^es- S, § aat f air# 
©©•f f«r «®at* f6.0 per 6®Bt an€ fT.t'g par #«»%,. refsp^«i>tif®ly. 
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-§§• 
\KfIat£3p« fom®M«ral>le tifftreat#. ia tte ©©ap©-
slti©B ©f tb# tmm MifMma.% parts of %h® Bmm& 
wall. Tk» e.ffl©r®s«®3a§»&-ea 
©f 'tli# wall mm fo'naA fr©». t-li©e@ #® tM ia®i4« 
©f • tli« • wsll.. H® siso t&mi. ttot «fflor®e««E«®« fy©®. iif-
•fereat torioks iw w«ll ©©asid^rsljl# iifftrea## 
1®/tospotltiQa. 
A few wit«y-s flS?,. SI?,. SiS| hmm r#p#rt«d ealeim 
•@tilf»t« t#- b# tfe« i.©»la«at • ©sastittteiit la'.#ffl#»sa#B:fe,s, 
illtoagfe Wa^Kkmr (813| states eisMl« swlfat® iets 3Q©t 
«©««# ©:ffl©ir#©f«a0«, fii# majoritj of brnm 
»ga«si«M 8mlfat« « g aixtmr# of aa.gii® si tan • sol-
fat® amt ©«l0.i«DB «alfat«' t# 'fee • la tM®.' Ifrgt;.!* anooats 
C43,"18S,, 1S8:, im, gll, g?g,. gfS, gfl,-gf^-ESgl. 
e«tfe0t stat«t ttet gttto8$dae€>s eaus#' «iEhlt€« 
oa .feritfe#, Caj-teoMt® &t sots was %k& memt ©omoa mmtttmikt 
i® tt® ©a a#w briok weyl., sHiee-fe® of eota is formed 
•©a m&m *«€© fw® aal% #l«ys «a4 a«ga®sl-im smlfat® ©a war#® 
f#<&« pfrltiffiro-aa flays, -.eaapif^t i^i (If§3 r«p0rt«i « #««# ©f 
«ffl#r«###ate wfeteh was fowit fraetl#«lly par® sMiw 
oarbonS't®. fMs ms te' tie w«t«r .«@#t 1a'aixiag' feii« 
mortar, 
•Qr^Sssley ami Sr©at fsse) r«fort«t %hm aaalysia of a 
sftj^ l# ©f • @ffl©r««f«t suits fr« %hm terl#k® of ©a® ©f' tins 
West' ?ir«iai« fl«®t». • fMls pm&§.l$ -S.f p#r ©eat 
Itiwi, 1.S4 per #eat Magassl® aat 1.S4 f@r ©«at ©alfiir# 
.Alttoiiife wM%« mm. mm% mmmm^ 
f«il©w, .gre«m «mt teowa Mm^ als© hmm r#-
«f:fl.©re®t«att» ay« ia« t® a amlX 
®mm% mf •©»© wteriel A«p««itlaf wltk wlitlt# 
aeteriais %%% im e®a# mmB tfe# mm-M. to« fe««:ii 
foaat %m hm |M6| M& fonai • 
tfaafe teritfks «*• fwm jw i^a® mpmltm <©,Mt..iae» a 
y«ll®wl«to tM* is hj titt «#ti0s ©f 
a®€itta ©s %wm #©«f©ia4« in 11# &Mf. 
resf#s.f«s fe«*« hmm %©• h% fwta#®# by mm^twm. eooypowds 
fg©, p. 3©4j, cw, satt ai«-297) «itiL#agk 
$if3«gf9j (aoe^my a3.«@ m 
Smm efflmmmm*^ ««• tansei l?©a 
f®itBi# 301^ ittii %© tli« Myiroiysis aat •©xitatioa ©f 
t%mmB S'tilfat® to f@ai tM kytoat-tt exit# ®,f i»a. 
(3tl| toas ^tforted #erte©met® ft» iia i^a 
la #fri©yesfences ead frtea |3©E| stat*« 
mw® ®©»f©»#t ®f 3.3m, 
Pat«r«»a Ms fe3.M4 «.tl»e.ati®B to tfce satu^®! 
to^Wfttiea @f «ii3»s -iB •%&© sfeapt ©f •ffi©r®s©«t salts, fli®## 
'la?® te«es ft©t«i to mlmmX^ tlstsitts wh®m tto# 
»mlfii»©«a g«s«.s kawm f®a©t®4 witM tto« »t«riel«-
mm®h m» Zmm mm4 %rm^hX%9, Sl»il»r «ffl®ir«»t«a©®8 @f «Xi»iao.a» 
salts irnm %mm a®t®t m Irlfks wkte& f©» %tm Xmim wall ®f 
*©@l»toita:flilag. e&aBbeifs aii€ mm -cxf©### t© sulfa# il®3cii« 
msM in M#a#M»g. 
-61-
»&aff#r (41, p, mi) git# f©ll©wiag 
%mM Qt ©f t«a sanflss et  «ffl©,r@sf«af«#? 
•faMt i, 0@ap«»iti®.a' lfflo?«si@a Salts 
iample numlidr 1 t s. i. 
1.70 
B.£6 — 
3.53 §.7i 
IX.70 25.56 IS. 08 16. OS 
19.72 2.97 Mk.tMKiMi Q-.m 13.SS 
trace 0.68 IHIIIIilWfc 14. OS 
60.89 48.70 M.Si M.m Ei.St 
trao© 3.57 mimim 
1.10 
• i?rii- • SI. 11 
«!»'•» «p 
4®.4i 4g.40 
Al,Oy 
yeo 
aao 
S.0 
so. 
00, 
a.o 
Sasf le A«Mr 6 f © 9 10 
Al^ Os 
f©0 
CaO 
MgO 
HdaO 
JC,0 
S0» 
CO, 
CI 
K.0 
Q-.m 
li.is 
u.m 
se.fs 
i^ .li 
©.If 
i.ii 
19.90 
gs.as 
17,65 
16.6? 
mitmm 
mumm 
Si.gi 
0.51 
0.13 
as.s2 
25. SI 
51.16 
©.g0 
m.m 
E@.4i 
4#.3§ m.m m.m Q,m 5s.it 
|g6, 1. Si©| i£^«» til© foilwiflg aaairs#®- ®f two 
s:s l^« #f effl<»r««tei fi-ea gray iia4-Ma«k elaysj 
^ • . . ,: : . fy®* girajr wmm. 
• ^el.«r. ilay 
Siilfiiriit mM 55. U ts. OS 
11. a4 trace 
11. IQ 4. .m 
Ferric oxide witik aasili fi. g® •• m. ,i§ 
ties of termmm mMm 
Alumina 0. 41 16 
Alkalies 4  ^82 g8 
Organic matter 5. 41 irate 
Water, eiilorine and ooasti- i* 6f 4. m 
tuents not determined 
f©.tal 1».0O- i«O.CI© 
t&XlmAmu -jp®f ®®at« ©f tli«- fiii'ieas pr®«#ai w«:r« 
fjrea tM® afe©"f« th«ai#ai mmljmmBt 
fsto:l® ?. Calculated P«r e«iitp ©f C®iif®«a€s Fre»«iit ia 
• iffior®#©## mi%m • ^ • • 
'Wmm '&mf' W'wm 
eiiy tlay 
Calcium sulfate tf,84 tfmte 
Magneaium sulfate 1S.&S 
Sulfate of iron , 1§.§5 fg.gO 
Aluminum sulfate i.m fogs 
Alkaline sulfates S.8^ z,m 
Organic matter i.41 tmm 
later, chlorine «at #®asti- i.if 4.f4 
tmeBts not 
fotftl 100. §t 1:0®-.. 00-
tk» tetai®. &t teats givea^ Ijt fatei.® f &m tte®sf 
glfsm %f 1ft# a#ta«l fojp te« f«r t®»is ©f ttoe 
irarinw t®®f©tta€s ia salts tmm %k» gray tiny is ff.i© |>«r 
fast ftsA ^tmm tfe® ©lay is ft.f? f«r -feat, 
Seg#!* (if, f,' SSi| sl*®^ ,giir«» f®ll©wiag aa®ly»i® ©f 
t&@ ^solubl* m%9wimXs toy •utta^ftiBg a fmri#jr6ft l»ri@l 
witM iwt@:r. f&i» *®g »a4« fii». tfe© lifait® slays ©f 
mw%^wu Q^mmf aai 90&ttiii#A »& mmmmmt ®f ira&siiw. 
fall#' #•' •• C©®positi®m' ®f- S©itt%l«' S*lt«' tmm liigmits- Clay 
FutasM iS.ta 
S.l? 
S«i4 
«ttt f«-iTie mt^m &•?? 
faxiaaia «fii I9*4S 
Sttlfsrif a«li 1«M 
•»lyMit ##14 15#f0 
Sllitlf •«it' t«©f • 
CiUorittt ; 
m%mw 10,g5 
,Ia»©ltiliJ,@ r«»id«« ©»4S. , , 
:^%8l 100.•©# 
fl« of @o^®«ads p,r«s®at w®3p« 
§al#alafe#A t^m ®h@3ii®.al tMlysis' im fitoi® Ss 
fall« §• eal«mlat#i Wm e@a%s ©f §@af®mis fr««®at ia 
•SeisliJL# S«it« 
mrmatat® 44.. 3S 
F®fe«ssim B»QX 
ealsiw. s«lfat8' 7,m 
Ma^dsim. saifat« i0.©3 
^tia» mlrWat® x.m 
i©4i« 4,4? 
t,@s 
'Wm%m l@.t§ 
.46 
1©0.©0 
:»• th& 0J.«s«lfi#8ti©a -of S©l.mtoi« 
tt|sia#ki (Si4} Mas #l«ssifi®i %m e®m«tita«at# 
#f »w iat© t*© 11} m&m wMltfe «« s@ltiMe 
is %«#aas® of ttetii' aa€ (11} tkome 
wbiffc f®m @©ll©id«l .«#l«tiea® ©f tlieiir fla®i3.«»« feat 
ar« iaselttlil# in to«i3? Is %Me fiMt .gr®'Hf 
te® lm«iti4«s %k% ^hlmtAmMp aM js-nlfatw ot 
0altla» aad CitSl tl® 
stlfes iato grottftats. Water •sclttfei#, 
{III afit eaifiw mwhrnrnt® aat %km @f 
i«i» alMia«B, .«Bi CU1| «ft4 saaA ©r Si^ n# 
§, per Seat ©f Salts la ittaral 01aya . 
ffe® pm foat ®f #®lt8 tm #lafs varies 
®f®r a rstker wit® r«a®e a»i will ft6|>«ai upea tM« §iieal@al 
mature ®f tke miaerels Mlslmg ap the tley, 'Ihe mmw&% #f 
selmlile salts ®%talaet tmm a @lsy saayle will als© 
iit®m tfe# fteth©€ asei la ^making th;# eelail® salt tetejmlaa-
tl®a« A wmhmw #f writers Mm r«f«rte4 mlmm f©r tMe fer 
teat ©f i®ltttel« ealtS' la ^arloms flay®' tent la lisst la,et«»tes 
til# «etit#i® iieeA t@ ®%-t«ia t&ese vaime# were^ a©t Ae«triilet. 
M«ll#r (!©§! repertet tliet- •«©»©. tea.ll tleye. r«le®^seA 0«4 fer 
f«at s®l*iM« ©alt# wMl® tM»a tlays ge-»e ©sly ©.©IS fer ©eat 
s©lttbl.e aitter, «• *te ©f tlie :®plai©m tliat mm liigfe m& S per 
teat- eslalile salt® f©iili toe ®fet«-l»e4' fr©» s^e ©ley® Ity t&e 
pr©f#r treetMftt, lie®' -CStS) r^ortei tkat e .eerie® ©f Wm 
l^ ersey ©lay® stowet e f«riatl©a fcetweea ©.ti per teat eat 
1,4 per teat eat e eerie# ©f femes tleye C3Sf| etowei welaes 
iietweem. pm ©eat ami l.Sl per ©eat #©lafci® seits. 
'^ riaeley emi #r®*it fat®, f. 1S| ®3isaiaet seiremty ©lays fr©a 
west flrgiaie est foaai w&lmm raagijs^ fr©m a tret® to 1,E 
l»er ©eat, • Feiaer fiS, f. 5iS| tmxA velmee reagisg fr©» 
t.CS f«r ©eat t© #.1S per ©eat tmm « eerie* ©f tea ©leys. 
laaalk©ir |S08)' gites'a wla® ®f tm t ?©l88 
'©isy,. pmw m. 'Isflisli'©iaf •®.a4 ©.©4 m&% 
fm «• ball'•flay, (-SOSl a?®p@ipt» ®#®# p#r #«at 
f©r a Mria# t©m@r«%4©a totaring elaf em€ O i^l pm m&t toie 
& .glaeial. AilmimX ^Imy, 
A Binafe®!'' ©f iNi'V# '&««» giv#» foi- tM® of 
s©lmM« salts B«i«»«ary t© pm&mm mttl&Tm&mmm, 
{iXi, t. if4j teeil®f«s tim mlm® ®f t.i leif f«afe ©elttbl® 
»*lt8 M fi-ptft fey %a4ita% A«» f«te»l®attts 4® PifoAmlts 
e#3r«altm®s t» fresf# is %m tm sat jpej?@eatage8 
©f siilttW# salt* mw m% f«a®e- El«8 |g3.0| 
tJtot lm» «i«a §•! fs* tent Is ®ft«m anffieismt %<& satiss 
sfiiwiag. S«ari8 Vmt mm llttl® as t.©l, pmw 
#«Bt mt ,.%&# &t lta», «JJpaiie«, fsryums 
I'fes .asi aiantBia fat©*® mpQil i&m 
|Slt| «• littl# as @,i, f#F #«afe ©f #nl-
f#%« my gtf» rts# t# 'tltt ©f wMfe# #®atSjig» oa 
war#®. .^tt«3rwrt& p, gfS): tkm m^» 
&m%m foat«at sfcould s&t l»# @v®i? #.©i pm mm.% mTl&m 
ittMf# will r«8ttlt« 
m. -Tm mmmM mmmmAmm 
Wm methois wkl§k Mm testjrtto#! itt t&# 
tQT 4«t«3»iaAag tkm pmt #«ml ©f, • Mlt# M a #f 
3r«w ilay ®f %ara«t war# w«ta'lly ©#atis% ©f' 
Mtjififiiil. witli, *a.t«r or 
«®® »olv«s%i, @f salts ®a4 
©•aperatiag tM» s@lmt4@a t© ©f tli® 
xitslia# «©• is tb«ii eail#t Uto wiiffet ®f selmtoli 
Mitt «M tM p«r f®at is taifslat«i trm. t&ie -faltt®* 
Ml mt thmm usttets -»# pmrely «pi3ri»«l «e4 %M results 
0¥ta,l3i#t hf om® a«tb©t wi.ll a©t to# ia 8,gre«m«at wtt& tfe®®® 
by asut&er# 1® a ja^4 f©r the • d©i?«l«3p«eat ©f, 
& M«tb©4 wM«M will a«@«ft«fel# 't© ei»lyS't» 
iiit«r®«t«i iB -flsf 
•||@st ©f liav® apf«@»A to tte liMretar® 
,§£flag -iralittifi fer tit p«r #«»%• of, *#lttfele s«lt®> !©•*« Ie* 
flffii®€ a i®#@i?iftios ©f tte# ii«lte4 tt#e4 in ofete-iaijag tl»«# 
f*ltt«®, failM t©,laflii#® t&ts iafosaa-
ti-©B wititl wkkms It f©!- tk# res««r#Msr t® giire @m 
i^flt#rpr®t«ti©a %e their 
-§s-
?ii. BimifioMQM m TM ^Mm foa f». fii amt 
m 
M %k&% tlt« Tfcltt# ®fct8ia«4 im %h» selafele salt 
will &• ©f mmimm sigaifitaaf®, it i» 
saj-y t# ^#®a«ia®F tM« #©^@#lti©a @f tM r«sl4tt@ ®s w®ifto^-4» 
la tfa« #»aiMtioa ©f tlay® f®r ttfitai# as#, f©astitm«iit« 
im tk« fim#%i©a wMfl^  will €ff®ft th,® appeswat#, 
4ii]r«toillty, @y t&« atoeMs®# ©f • §^mm t© t^e flais4i®4 war® 
gf« tto »»%• iMpurtamt «a€ ia. mmm mms, tk& analysis &f 
tkm §l&f fm %M p®3f i#»t s©lafeie salfat®,' solatele mag-
a®0ia»,, ©t' 'iSelttM© talfi'-aa a&y git# -filass »is-
ttififaa#® tbaa fe&® iralm# f©y p#r f«at ©f s#iafel« salts. 
Is tli:i6-a««l®ai#al • aaitil'sis #f • .s«€ia«ats fey ®imt3?iati©a 
ffi»t^#4Sg -tm p®rti@l®s -©f-t^s mm tlassifl©4 
lag'to"«im«* fMs® asttoas w« a»a«lly toas#4 rnpea tif-. 
ia fcte ?«t« #f #®ttliag ©f p«,ifti#li8 ©f 4iff@3?®at 
&%%m %kmm^ 8 msdiw m 'TM aadumt of tte finer 
f?afti@a • i& #ft®s t#t«-mla®4 by to tpya«es tiia 
s#liitioa ©oataiaittg ta® fia®st fartisl#®- «ai tit# 
tTmtlms. 0f tMs » i^a#at, fto *«ig^t'#f tto® fia« gairtifl®® 
*8y t&t» hm i«t®miii«t by sttteti?a«tlag weight of tb® 
solttfel# *t€ri«l, iM tliis tto# -vAm tow th#'f«3p- f-@at 
©f »®lti%l« »®lt3 .ia %hlB i»©.til4' ¥• of' »igaifisaat® 
'%km %M. p®w mn% of aay ©a® slagl.t t@fistittt#Bt. 
?in. WAQmm jffieraS' Tm mmw m mmmM 
SA$i$S BStSOSB 
A, fit# Q@a4ttl©a ©f tfa® 
i#tee:i*#r sat rsilf«r i31§|, t» « €i«#a8st@m ©f mttfaois 
@f #@il» f@r wimM# sM%e felis% %ke 
fwm^ m miM% mil mm m% ©eapawfel# witM fetos® ©b-
far©* a alttoaagft b© ia tems 
®f isri' «©i3.# &«y .f©aa4 ttot ifi«t soils «ikv« m&mmimt 
^m%mw #©at®ati«tiiMi« ©f s®lmbl« »a.lt8 to Ito a©il 
t^tag in* siafl.t «t I®©* O. 
to«f©r® wlgliimf, A»-W.®f C l^f, f* fti,| Matiag t&e 
s« l^«; a% i©0* §. f0ir ®a« feow, ®©@l,isg nad ^ea @2p.a«biiig t© 
pas® a 6® »ssfii si«"f® b#§iiiai»f tte ®xfe»if%i©a, 
1. f&« ®f S®l¥«»t 
lta«a t s.®*pl® #l«y 1» t#' fe# wltfe «. »©lif®st. 
t© til® 6«ltt%l« & #©l*«mt to® 
tlk©s®a wM^k will el..i»la«fe« a« aamy -fafiall®® a» ^©ssltel®, 
Bl8%ill#A -mtmw &r feaittnttflty wm«w sm %M sm^t satis-
fafte»'3ry tmr %M» 
Tb0 a4ilti« &f «l®#tjp@ly%@» t© th# ®olmti®B d»-
lag th® iig®©tioii ®t t&® 6a»fl«, ®r to. tfc® %'arteii «©lmti®m 
-ft-
Mt&m tit® '11111 mttm% %k® aiMjwt #f salts 
@f %M ii£flf«ltt«s airislag turims 
.filt»tl@a ®f flay. ®ttSf#B8l@a;«, »®ms  ^ .fetv# «4i*t 
#i##%y®lft«® t© 0®«tal«t« t&« ##lliiit«l ga^tlflss am€ 
t© ait la #laipifyiag %M 8©lati®a b«fei?« filterisgo ajp.'iaslejr 
aai, |.g0ig, f. lt| >elat«4 ©tt% la lt©S tkii% 
©f say smfc»%iia«® i© ««*%!• -tlay f-arti#l«s @lt«i?®l 
S#jy.ws (SOSJ tts#t a 0.01 1 s.©liitioa ©f f©r tto «x-
©f @l«y rnmmwlm, mm%» (Sli| %M flay 
iiiffifl# ia tilm%6: M&QM »©latl©a la ©•:r4«.S' t© tojp«ali 
fair%itl#s #f flay aat io llfe#M%« t&« solatel# 
«®t"feliag,. %km flefir llt«tl€ wne f©r mlmMe s»11i», 
Gf slk8lim« m& iraoi, ami 
litii§0, S8 &«fl@«-t-ttl#mt.s is #oiwB frattis# ' te th» a#fMaaltal 
aaalysls ©f s«Aia«at# |aiS| tet mf m»h aatsrlals 
ia aa extj^ ftiat s®l»tl©a will. @aas«. #«ta4a r«a@tl©» 't®. 
ifM#k my itt#F«ae# «• €:»tjr#fi.»© tM ©sBttat @f S0lm%le 
salts ia extraction, 
my feaalf sufesta-ae® sa«fc. a# •©ilw liyAi?@xi4a, 
®.r eariomata will tMa pi ®t fefea «xtiea«%lag 
a©lmtt@a. Xr©a ami sl^ sw ^t^®xiA®» f-sratipiteta is ®ol%-
tioaa taat4»t, a pM rmnge ©t g t© 5 whleh is easily o^taiaad. 
with #»all «a®mta ©f thasa laai.f astarfals. Alt^sogb %!»• 
aa®aat ©f lm& ©r altt®la« maMlly f @»fi ia tfea selmfela salt 
fafa#li®tt i# ©Mil, %to# aaemt @f ii?®a am4 al-»«lsw womli 
la the tl«y aa4 witttld mtJty with it « #«rtaia aaoaat ©f 
smlfst® adgfi^ tie^a, 
.lesit ®ttl*stam0«s tr« to<i« to ett««fe siliestes. Basi® 
s®l«tl»sfi «oml4, th-srtf©?#, byiag f©Bsii«rt.%iy m^m sili©® 
Imt© soiatisa thaa a®tttMi ©©'lutieas. 
fh# pmBmm' @t h&th « fe«sie safest#®## -aaf @a3fl©mat«», m 
wettJlA fe® f#«i' ia ®oiati#as &t ia' «oitttl0a® &f .IsOH 
#r llg ia mutrnt with th# atM«fh«r«, would fre§ifit»t« ia-
'ii©lmtel« t«ipte©a»t®s« fh# maaat ©f taloiam found ia the soltt-
ti©B w#ml,4 h# l@s8 thsa if wsttp tt®®4 as th« solireat. 
Hireth. (3if) Sttgg®8t«d th« »#« ©f aluminuis #hl.@rid® 8ol»i» 
ti®»s ia %M% d«t#»istti©a @f »«lf®t«s and solubl® isalts ia 
•tlsys. li'Wia« »«lts ®3?« ©ft«.B mmA. as elarifitfs ia ia-
iastjriai wmt&w ?h«ir attiaa depends m®#a th® 
hydTOlyaii ©f th« s«lt p»da@imi flocoulant ala»ia» 
h|riy®xld«. fh# 8®#oni pyedatt ®f th# hydrolysis r««#ti©ja, 
k&mmmrt i® am a@it, M th« tai® @f aluminom ohlorii®, t  ^
.«fli mwXA Ife© &yijr©#Jll©ri# a#id. Ihen a clay saapl® is ©x» 
%ra©t«d with a aolutiea ©f alasiaw ohloride, th« aaemt ©f 
«©lttlil« salts wealt aff««t@i by the solvent a#ti©a of th« 
hyiy®#hl.©ri© etid aad liy th« ad.i®-ft-tios ©f ©artaia i®as by th« 
pr'©#lpit«t«d alwiaw' hy&roxid#. 
Heiaiag#? CS18) r®e©a»«ttd» ttsing distilled water ©©a-
taiaiag a f#w drops of .iiydroehl^ ri® aeid fm the extjrattioa 
@f »©ltt%l® salts. 
Ashlfy |gl?,, p. im} mmwmm^s adding a »e«s«r#d voliii^  
&t ©tfiaiiiri salfat# soiatlaa t© • the turbit lliittlt 
&mmtim fm& %k% teaiS:, «f '©Xay sa*pl«. -fMs fo-
tlay fsrtisl-®.®- aits wtigtet 
##lafel.e. salts otetelaet it tMf©, f®ir tfe®-a»iiat' 
©f asgsesiw ^alfat® «'atf«ts toytealyises t© 
gift aa ©@14 B&lmtl&m wki^ h w©ttlt t© liaf® a selfest 
m tfc® tlnf wafl#. As mwltmtm is ratter ia-. 
SQlatei®,. t&e fr«@#a©© ©f %h« »airat® ioa ia %M is@la-
tt#m ¥«f©r# mf f3f®<iifit«t«. ®©w® ©f tM mle^m 
mht§h m&mXA @%li«wis« ttppeaf im %hm 
Aslslsy ('21f, f. "TiSl Mm& t&mA tMt wk^m extra^tioas mm 
sai® witfe' s®i»ti©a» ot mmp0mA» mek m m^tm akloi-ii® •.©•r 
p©t«t.88iw %hm ©lay ^1« mm i®.f©Bp©-se€, 1® illa«-
%m%m tkis %yp® of mmmpmeitlm 'witfc f©il@wlai mqmtl&m 
t' M«ei • 6« . «#1 • , (m -a©!! • 0«S1,« 
lEt»«t4©tt« witi salt'selntida®., ,aT«'li«M« t©.,6if« 
rnatM »©» ttoaii t&i- tfw water -solttil#. mterials is t&e, ti®j, 
0, fli«,,Ql®y«ffa%®r Rati© 
OS® ®f til® ffiaeifai 4iffi©'ttiti#» ia tli« »©lttbl® salt 
4®t«aiiaati@a is wMtli tli® stufl® is #xt»©t®a wit  ^&tt©©«88i¥o 
l»03rti®as ©f tit® s©if«at, is t© i:a@w whm t© Btop %k% extra©-
•ti®a. • fM» els© apfli®» t@ tl,® an^aat ©f 8©lf®»t as®.4 f©r a 
siagl® «:itrattl©a. If «ttffi#i®at -selttat i« ttset, ©a® migtot 
tl»t tl® •atir® s©ittfel« f»©ti©a ©©ttlt ¥e rerovet i|r a 
aiagl® «i:tr«©tioa. 
Wm& the -fttte'raiastl^ ia. @f •oai.y ©ae ©-©astitm^ttt, 
©©ImtoJL® salfat®,. i» t© aa4@ aa ««j 1® t®ir-
re«t tout w&ea •%&« #f tfe# t@tal seiable saita i® 
to »t««# it i8'f®^4 t&at tMr« iS' #oaiiMeyabl# v«rlsti©a 
ia 'tto# salti «attra®t®€ witl 4iff®r@at ttBi©'ttats 
®f wiit®r. A«fa3,#F 121?, p. fit} ©alls fitt«ti©a t© tb« fact 
tJaitt wbtii 8m«b, ^oiwia salts as m&§^mMlVLm, mm& mQ&iwm 
salf«t#« Mm b®ea ®xtra#t#4. tof »tt§ees»iir® extrafttoas, tM«a 
wlttottt a fereglE (©  ^ with ©•«Flapplag| alicaliae 
silie«t«« ®T® mmm€, 
•Si.«ll mi. 0#rt«ij©m C»4J Mm mm&ttf aa€« e'stttdjr of 
tto. • 8'ttlf®t« f©at®nt ©f p®tt«yy fe®4i®s iariag pr«fara» 
ties, MtM©ttgto tJttis ©tttij Tdtt/fi t©afia«4 t® «©laM« salfat# 
t*te»la8ti®as, •»©» ®f tteeif ftatiags s3r® ®fpli#all# t© tM« 
€«t®miaati©a ®f salfttel® s«lt», fit®y fonai ttet if ©©asi4«r~ 
«fel# eltf *«« fi'«s«at Im tte s«afl« of Blip t® hm. filt«r®i, 
tfa® .©©latel® salfat# was aa in^efs# f«a®tl©B ©f tte ©oa-
©f tli® ©lay. As tb« tiay-wsttr t«ti© wss 4»©r®«8®d, 
tM« »alf«t« w@« la«F®as®«, 4 jRtalmam olaf-water- jratio ®f 1st© 
wa® f©iiai t@-#Etfft#t tM« wimiw» s«tl»-i« t©at«Bt. 
fte iwttots 8if«B la Hotte eAitioms ©f l®ll®rf8 fif«®ti®fi 
©a iimaatitatiir® laoriaai© AaalyBis |Slf, 7E, f. fl6)- i'«©©m»®Bi 
tr®«tiag ft 5'gram ssiapl# ©f #laif witli 2S0 lal, ©f distllleA 
wftt®!'. mrllex' a«tfa©€ ®«ll«t f@r 
5' gmm.6 ©f ©lay witM li© si, ©f wat«r* (tlf, 
im emmm ©f ©lay t# I0§i al,. ©f ii»till#€'.wfit@-r. 
Ctt4} tm&tm « § ^mm s«mfle ®f elar witii- SOO al. 
•df di#t.i3.1#€ w&%9Tf isfaats llfalA aafi #x$r«tfe« fairtlisf 
witfc lot 150' al., ©f 4istllJ«i wattr.  ^ Aft®? filterimt, th® 
selatlsa is a®i«- af %©• SO© ml, ®lita©t.f©fti®©» are 
for ^•e.aelfsis,. A« tt® ssia e l^vtat a®ti®a mmrm 
f e « f ®F« 'filt«rlag, w# m&f say ttot, tkm fley-wasrati© ia tMs 
®t,s« i« •§ t® 400 or 4§o, lletai»g«r f318| m®«s. a rati© ©f 
10 t© §§© ia ttois tM® km» ¥««» a©itifi«4 witto 
mi. •  ^
0 M )  M® e%»4i«i a mtabftr' ®f Qmrmm »®tte4s f®r 
4«teimlaiag -t&e soltttol® s«lt» ia elaya, , 1® 
img « li ip*®* 8®npl®, with aoa al. ©f filt«ifiiig ajafi 
%hmn. wasMmg, witfa SO® si. of water, iftsjr #l«f hmm 
sarked 4]^-> I§ ill, &t w&tm mw9 Msti m ftt:rili«r, mm&k %M flay. 
m» mlw  ^&f wmt®w f®miag i» wl%k %k% s®afl« 
ia .%iiis ease i# Sgi al., giTi»g a .©laf-wit»r rati® ®f 1§ t© 
t35. 
l0S«rtt {Ml.l jr«t©m@ad.» asiag a- 10 f#aai. sampl# of ©lay 
a-ai SS ®f w®t«r, or a #l®y**st#r rtti© ©f'1 t© S.i, 
• 1ft tltts pr«ii*iaary #aEf«ria«atal w&wU m I©wt #®ir®mif, 
©lays, «• § .g»a saapl® ©f :©l«y was te©ll®€ *i%M ii®tille4 water 
f©r ©ns tour sm4 tto« sasp«asiom tiw:.8 filt«r«€ « GN?©@.fa 
traeille f#st.#iaiag a Mt @f- ®sto«it©s fite«r, ®a'wtoitfe was 
f@r«®4 t »at ©f filter paper, fM® «atir« mm%' tot 
t tfei#ka#»s &f alQ«t ©a© ^eatiffitter.- Aft«r tto filtrati^ a 
tot 1>«®a @©afl6t«a and tli« tlay toi b®®a ®uok©a try. 
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sillea m&tm% of #©latol-® salt rtsliate iaii#at®s %M% 
»©*«, #f %M mllimtm kmm l»«ta te©iigfct imt© «©ia.tl.@s. 
A mwMr ®f aattor# tbm «l«y ©aafl# 
witik iuit«r, Willi# pmtm a. X&mgmr witM w«t«r 
«t wmm witM stiiJ-riag tisselif# 
selafele f.®ii«tita«ats, Tkm as« ef feas hmm eyitl-
#ls®t smm h%mm-& ®f t#ai«afy t# W%mk €mm tim 
A3Lm@ttg& %h® «f mmt lacjreas#! 
witk kmmmm Im temperature, caloioffi sulfate has a MxittWft 
solttWllty at »to#ut 38» C, Mellor (132, ¥ol, 3, p. 
gif«s til® TOittfeillti" Im ^a«» @f SaM# t#r Ki© i^ms. mt watar 
as 0.1t0 at t» a., ©•gJLi at i8* i, ana o,l'?5 at 9S» 9. 
M®ll©r*® »atio4a |fa, f, f«s f®r-, tatarwiiiiat , 
«»ltt%la ®alta mmmmmA toiilltmg tfc® ©iay-watar; fer 
St •sisataa, 0©ata r®©o*©.,ai» buillag f#r ti^ .- leiira. 
{•S14) k%m%m ttoa mmplm wltfc watar ®a a. i»-t«r 1§ 
iftim i^taa. l^l«»«r C3iB| £««#«Mada hmiliMg %M aasfla, b«it 
€#«® Mt atata • tte®-' ti»s @f fe l^liag. 
aail as4 €©rt#X|'©ii |iS4|, la tfeeir matltoA f®r «©liil»la 
amlfataf ia alay#, rat^waai siwlelBi t&« tlay-wat«r saapaa-
ai©a lataalttaatly f®r M toscra teafora f.ilt«rlmg, 
IttttarwartJl Ctf4| laavaa tfea slay »a»#l« Im a@atatt. witli tka 
watar far tteaa  ^tears witli frataaat atlrriag fe«f©ra taeaatiBg 
©ff %hm first fart ©f tka solmttoa. la tfeaa, axtraata ttoa 
i^ sidaa witli. am a44itiosal. 10§ al, @f watar, leatia® ttoia im 
mmtmmt with ttoe.tlty for •©»« hem -tetfor®..filtering.. 
Bl«lal,at@r fSlS) r«f®M«ai» fisWiig tto-« mmplm wttfe , 
a«.i41fl«4 wmtmw tm m Mwm sM t&«a te«-
tm® mlwtsw eati aanealw^aifti-st# t©'flurify 
Wm «©3.ati®B, a® t#®s B®t gif© t'ia® of ls©iliiig- aox %fet# 
%ijm tl® s©lttt i©a stamti to«f©r« fil teriag#, AsMl«,r (Sif) 
mmmmm§.6 sAriciai tk#. siatflt witii wmtmit tm ©at tomif m% mm 
alMnrtag aelati^ a to staai mm. aigtot 
¥«f®ye 'fllfeeriag. 
1, ©f 
• fM filtiratioii •&t lit® ©lay-wmt®!'• »asf«msl®a is %h& «©«% 
tiffitalt part ©f t&# wiatels salt fiJLtrati©® 
toy is tmB%- mwmmlj «««4 alttottgli ©«Btirifa«ati©a 
Cli8i|' tos proved ea%lsfa-tt®Fy la 8®»s m.msm, M#'!!®!- (?g., 
. fl®l 0,3.f> I'#9©®b«®As «. tois0tt.lt, Q^mrth&Mwmwm ©ott®> ox-'H 
*ir« •ftlt«rlag frmeibl# {:St§|. ^sli mi- 0®rfe®ly®tt- CiS I^ 
iiiMl«r iiattait® •filMs* ftoty f©»t, tew«v«r, tfeafe 
is ssa® 'tasfn .1 t©  ^ E ai*.. «:f farti©l«s passei-
%km filttr ftir 4§# mi, &f »©lutrioa. as tii#ir m«%b©'t 
wi# 4e%®»im@ti©s ©f »©l,m.bl.# @oii®iial 
fa^feiti#® w«jr« toj?©itglit tat© s®lati#a liy mi, 
'{gi4|- f©tta4 %bm% a iiiy«r ©f. fiittr pmper 
faJLf #a e tmm%l g«© e 8a%tsf8#t®ty filtratido. 
B3.«imtag#i' CS18| ws# atol# t®- f«% « ©atisfaftery 
hj »««as ©f & €mm& pap«r. Hi® ««^A, 
tewfivtr, Mfc«s ms® of aiimtaw «at a»@ai« aitrat# 
m tlarlfyiag ageal»«. H« «1«@ al^ iaiai mitk 
mmm Mtem-
f. frnff^mtwrn^ ®f Irrimi Btsiiit® 
WMm iwifteimf y©sS««« fi»&a s selmljl,® asit' 
tk® ms'aiil prtttti## Is t© i?y t&@ rtsitii# .a;t «©a« t«fiait« 
satii t» wsigiilngs wi%Ms tk® 
lialts of mMfmrimmmtal mwmm fiilett# ©.§©®a graa) • ii 
litfcl..# agr«#»eat swag t&« wmri&m wit#3rs ©a fete »©l.a,feie 
ml% §.m%mmlm%k@m as %& %km t©af. @% mkl^h thm r«»i4tiis 
®k©«14 hm irlsi, m9ltmie |3S#.| ©figlaaUly ««®®aBea€#i 
8t tot* 0. fettt l&i« Imtm ifM» f. fMi 3.1f| r»f®w»a4 
3.1:0^ 0. il»ll ant 0®r%«lf©a |iS4| 10©» C?,, «at 
|Si4> r®f®»«ais lit* 0, |Ef4| fe#at» %km 
»% IM'* ©• fm li®ar' fetfei* t i^iag sad wsigtoiag. 
ML#i»iag«r CiA®l t© a i«3*  ^ m& &m%» 
miMw&m (SSSl fiyst af%®r km%%m 
at les-lli* §, «m€ %ii«." ammi, affesy &«®ftiag few SO aiaat#® 
m% mo-^m* e. 
rnmmm tit s©iafei« sml%. Is 0#fflp®e«4 ©f 
tJto  ^ »«iirat#s #f aa^«8iwi, «a,JI.®i»,, @#4it«, Imm 
it is. «®#.®ss«^F -t© ,iia@w ®f 
i«feytrat»i®a ®f tfess# %%im% drjiag aat w«igfelag mm 
.ft-
If t,im ar® w®ig&©€, %h.m wXtt® ©fetaiaed for 
%k% f«r ©f s#lttW« 'mill he mm&Mmmhlj fcigMtjp 
tfeam if @afayir©ms smlfates mm wsigtei. 
rnimm mmA *aaj-a&©ii (MS, f* t4©J Mf% Mt,4e m mmtvX 
stttiy mt %h% ©f a ®f feyiyat«4 
tai git# %M foll«wia.g toll® atowlag, t®mp«ya%iir#0 
m% tajriGtts &y4i«%#» %«gia %q Imm wa.t®ri. 
fall® 11. Iaitial'"f€iit«-wtttr«8 &t l®.fayftr«ti©a ©f ?sri©ii« 
• lyir#t«» 
leSO.'fl,© • El It 
Sd ^so*«iaa§ S8 
f®s©« •i.o. 4©i ^p®4i.*as,o ii£ 
«•!«»## • i l - EOS 
it e8S©*«gij,& m 
if 0«SO«»8,§ m 
let Mi 
Ai,CS©^*)8*«#0 .180 ' 
• Sli • • 
mkmmim «fii Srofisiti (315) tem^ ttot i©@t 
10Bj»0 whmm. f©r S.S to6»mr» ©a a water featfe. 
la pmXimiMmwf mxprnwimmtml vmwk m tke eolalsle salts 
is I©w« elay», it wa® tJtot ©©asidsrabl® tine 
mm mm»m^ to iriai « »©ltttel« salt re»i4a« t© 
wsigtife wl»m it w&M bmt0i at tmpemtmrm of trm 105 t© 
110* S, la mm@ #as®a % tesat-lag ptiPiM of tmm. mmmrn to 
a®atfe# wts ji«t«ssafy, aai'#*®-!! tlk# if«8i4a«» IiaA not fe®-
eoa@ tomstaat in i»eig^t» 
The f©llowia§ %«tel« illastrat#® tM r«t« Qf• ii?yimg of 
#a# @f tM«s« r®®iia®s whm kmt^A m% 105-llG® G. SM® 4ata 
ftewa foi* this mw® tmkmm tmm %hm iwsig&iag 
•r«#©M ©f tfe® first «:i:tHisti©a ©f S Eg# ©f city witJi 1§ liter® 
of foatuiftlfltr watftf, fto rttiia# i9a® obtaia@t toy ©vnforat-
ittg 10 lit^s-s of %ke solutioA oa t^ft @t@» plat® aoi 
tkmn flittiag im tM« Airyiag ov«a» 
®ifel« 18, im t«igbt #f a Selatel® Sal'l,^  S«,si€tt® at 
lOS-11.0* 0, 
JBgE* 
W«lgiit whta t«toa tr&m. B%mm flat# , 5•©§31 
Mt«r me iay §,§211 
lft#3P kmmtim 8i3E; 4«y» .§,0l4i 
Aft®F hmttrng 11 €«y» 5,,'€I13S 
j6t#i^ timg IS i«y8 - i.0©4t 
Aft«3r hmttrng. M 4ay» 4,f7®5 
Aft#!* teatiag S'i tayg 4.©t?f 
''Ifle loss is wiflit' tto M ant Say w«igbiag8 
iMi#Qt«8 %km% tMs i*@@idii9'ba4 a#t gonetaBt weigbt 
.•@1-
e¥«a affetr ksattag at lOS-llO* C, t&r 65 tifs* It wiil to# 
wtigfet; ©f th-®. 3?«8l€m® as«i is tlie illastir®-
%lm. i# mmk ledger %M& %M% msttalJiy 9tet«ia«i tmm & S-gr-ea 
saapl.#, f&is wnigfa* ttsa«ii,y falis im tim ©f fr®m ©•OOS 
to 
ffee less i* wtiffci #f tli« &hmm wmsMme &mw a p©ri©d ®f 
ii iay« was a per ®#at. If tM* »a»- f#!* ©tat 1©8® is w«iglit 
is «ppli®€'t© 8 rtsiSa® wtigMaf, ©.§1 fr®s, t&«'l©8e ia 
*«iglit is f©«a.i t© fe# 0.0003 frsa whifM Is t© tlMi, limit 
or ®xf«ri««a%al ia w«i®htag. 
Ia te %M ra%« ©f of s©»» 
©f tto #©wi@a My«ifat®€ salfatis fonai ia s©ittW# salt ip«#i-
Amm, @%mk ©f %«@a ««lt i.re®ipitat#4 
taltiw (CaSO*»SH»0| ami ,^sw CSa®0«*ta.t0| groaafi 
•;*© fsss a 160 mmh si®wm, wm% .fa#a.t®i, ia tk« @l«©tsi© ®»«a 
at 10®«11©* Q, for « ftFi©# ©f M3 days. Sever#! w«ifbiag» ©f 
tfe« yssitiifts wem mat© dafiag" tfais fsjeied, Af'ttr tl© last 
weight i!tt.8.@l»t«ia#4, tM msMmm wem analym«4 tm tlie p»r 
f«at ©f so, sat Ga0 ©if .Mg© «a4 tfc« «a©aat. ©f wst®3r yeaaiaiag 
ia^ tke r«sittt« @ai©ttleted. toy iiff«?©»•. ^fel® 13 stows 
%k® gsaaiiftl !©»« ia wsigbt @f tbes® ssaiples wbsa te®tet over 
« p&Ti&€ ®f m 4aib0 
fa%l» IS, .lios® la of Mpm&m mi%- aad ^f§@mk mt 
ios-110* e. 
salt #yfS®i Pr«©ipit®t«d 
V9ig&t @f am^l® 1,01« 1.0gts l,0fS5 
M%m Mmtlmg. I Amj , ©,.§S®i ©,829© ©,®6at 
Wm #«nt l®a« «,fS tO'.ig if.SS 
Mtm hm&ttm ^ '®sy« i.Sit® Cl,861@ 
• F«r mm% Ims • • «,!§ to-,g© lf,f5 
MStmT li#a%ing ® tays t.SfM 0.SS17 
• ©#at lm& 4S.4® go.m 19, fa 
Mt®w kmtlms BS toy® o.mi o,8iiS 0.8®©0 
I»«r, .o»at 4S,4S i©.2i If,^ 
Tit# foilswlai ib®tol« glf#8 fcfe« @a«ly»«s ©f tM 
l»atiag f©r tS taysi 
faM'f JL4. of lesMats fi*®a tto.© &t 
l3p#®a Salt ami QfpBmt m% C# 
lf®®m sslt Sffsw Preaipitat«4 
GaSO*•gE»G 
f" ' ^ 1 
KgO tf.Si €«© 4i.gl OaO 41, If 
SO, m»m m.u so, m,Bi 
H,0 ii.fS 1*0 ^ «.®f H.0 1,00 
-®s.. 
fte pm- ©f 4r %M a-aalysis, of the 
S^so*. salt f-isMme 'foj^afoals tMmmbly wit^ %he 
fer #6mt @f w«t®r- ia the BiasMl 
H,.§| • fto ©f tfe« f«:r femt l&s® of the %s©a o&X%. 
saafl® |43.43^) fisat tto f«.r seat ©f w«fe«r ia 
Mi. ,* « *?.SS#| gi'ir«s iilii©^ 
100 
fafti^bly witb %k% f#? mm% #f *a%«r t» If»©» mXt 
m«. t4fc«#y®M#«l fsj' t#at ef tm OalS**aigt is 
fkts 0®«r«»f#a€s fs*©Mfelf with wm ©f %6® p-#3? ©f 
sfiMimiag im tkm m»Mm® » i§»tg « aafi 
- 1» 
t&« p#^ #«At Imm |S0«gl^ | ©r .8t*f§^, fli®»« v«lm«s fox' tk® 
s®iffit«'w©F« '©.a©^ • is.i^ - • 
fMs *««li iatl.#et« tfeat at 110® Q, taa %• 
«l»st «»aflst®lr if smttMmt ttat is «il@w«i., 
fkkm is t® tkm fioii»g» &t M©fm& mi. Waa|^©w tl4g) 
vk& w9-pm% %M% til# kfiuemtm .i0«S§«»S».& fee# m% t® lose 
wst«r aatil a ttap'Sratei?# #f i4f'# i, is wstliM. ffe#tr irela®. 
®f IIB* 0,. «« %k% m'%^ wki^ h the 
Mglms t® 1®» mter i« m©». #l#«®ly- ia ©•grs^Bsat tJa® 
©totaioM at ll©» i. 
a. ©f®! «moBs- tf Mfwaaj soLmi B-mfs 
fli« #l.«#trie®X, of elays aa4 ®asp-®a®l©»s 
tos to®«n ..tnii«stlgtt«t fey a&A Kimism i§M}, fkey 
repeirtiii tluit %.to #®a€«#%ifity ia- mot .Mm§$ly pmpmtiQml 
t® mmmt ®f talfim saifat# sSdet %® tfe® #l«y. .Is-Tis 
ttsi Iryaa |fti| &tt ^mwimsly «m el©®,tirl©«l 
f©r ©f #olttbl» salt® !&• soils, fM«8@ 
Mtkots ar« of valtte f©r i«t«ataati#a ©f t®t«l 
0l®«,t-i»©lyt«s li ©lay .soil ©asfsssleas Mt a® .a©t gif« sttf-
fi#i«a% iaforMttem ©oncermiag tli« aattii^  of tti@ ®l«.#tep©ly%», 
«#mill«' fats) mmemm tk@- m&mt ©f selnfel® .»«lt.» ia 
«®l«ti#a,,. .sftey «• mmpM ©f ©lay or %arme4 
teirtfk'witM .^y Mtwtiea witfi .a stmMri Bmp mmlmtim, 
•fMs 40m s&t af#oamt t&r liSgSO^. .?fe# Aettuslaatisa @? Itar€» 
mmB #f m'^r hy thm smp a«thoa ^^agfaly apfJW'Xlaa^cs-
«»«%• @f, talfim mm& aaga«staa la tbm watm^ ml%Mu0k it 
m^mlly ma-sajr®.# %fe« ,s®af«@©,a®iittia# pmmt ©f' tsfee water CS2f|, 
-«s-
X# fw 'sroymssisis nsf 
fw XiisMitty t© sfflore*## my ««4® @a 
tyf«# ©f fsraiaic wares ly tk# »• #f »@-
%«#*», Im tMs tsst, %a.#' feyifl: Is pl»f«€ la 
watsjr t# « tepth, «.«««« i^rw4 
tejpiflE. %y ffiftU«3ry ttttin®.,. #«^ylag wilM %% 
•ait# la fi@ltttl©a, smits tA®a #a ttai 
aif«r »mimm mi %k® tiritt »s #f ' 
»ai6t®f. mm %•#% Mf# €#sf,rlto#i toy ]&ll«,iiaer f •®t| 
«@i iy ^^m«y am:t f«F»®ms (328), 
-es* 
XI. rULlMIHAHY WM. 
th@ f l^laimary • wis i^e wa» ,farrl«4 
©at m S'-elay smpl#^ 'ka&m %o #oasi4«ralil« 
Mttiir, ©f tkim 'fiwrnlMimmf w&tU mm %& {A} te-
tto* #ff®#t ^©f ©ar'#®m tiexil#' im tMi- ^wmtm la fell® 
«3Eti?e@ti«s, #f' s©la>l# »«i.ts' mm& (1| tkm 
%lm: ^ smwatB ©f %'m vmlms .fD0o.stit»#:ats @rtrs@t®t toy mmm®-
&tm with wa't®^ 6a€ s#itt%i#as. mf 
ttots# fit« Mlo^ee* §m§'lm' ©f 
w»m ia itm iall#a mm MmmpXm wa# t»at©i 
wi$lt ,16 liter®, #:f • m%m «mi ,,t&# mm 
witli'M liter® ®f 'm%m wM&k^k&A fe#«a.s«tti^ ®tei 
wit^ fi:yfc©ii.tiwxit®.. l«fJi t© 
ti®' Qlmy «at %e sll©w ito %& • 
tefetlti mm %M®a allowed %& 
:»taai f®ir ii tosur®,'. At tk# «ai.«f 
part. #f tm tlsr tot ©mt.,. IssvlJig a tspfeli, s©i;ati©a, 
, • ft« .Ittsffs mf' tfa.i® m%m tte^a ,sip&oB#S 
off «ai., fcy ttooagfe « 
filt«y' wm&m feii« r«Miaimg 'iiatte'r# ffe® 
tl©ft« m»m ^elmr aaS sitew«i-to tarteiditiy. 
•fife# wiat4®a». trfijp® |f«i?tia3lJly #wf©»fe«€-,ia. f&m 
IMm-'^yrex.hmmkms amt %M-# «vaf©Mti©» fey 
ratiog %©' tjeya««« im wtigtoM wsigfaimg, Tm%%Xm&, 
MM 
tM tlmt tea @f tai 
sipltoa«i off., « s«f©ai t«a |>®rti©» &t teMiietifity water 
C#r ity-watsr. ®®tiii?at«t with eaj?b©a di®xli«) was 
«M«t. «a4. tfe# ©i!-tre#ti©tt., fiJltMtiem «ai #*ap«r«ti©ii jrepeatai. 
ffea «xta'«#tioa» ®f, «a#h mmpl& wmm mM.1 
»aafl®« of soiafela salt rasiiaas waira ©fetaiftai, 
'fh» 'l^ ottlas ttsai io tla axt^attiaa, ®f tb® fi»F sa^Xas 
mrm ©altliratat hj m®mm of m g litai' frat»fca. 
Kai^ s weira fiataA mm. tfea fe#t%le« t® iaAieata ttoa ® iitey- aa€ 
1.6 iitai' f#iats. . 
ftoa Tasiiaas #%taisai twm thm tarious axtra©tl@aa wa,:pa 
Mm%m€ iM mm. aiattrtf mmm. at ll®* S. aaati®aa4 l^ afara ia 
tiiis thaaia, tha Jlaaa ia wal^ t ©f tfaa irairioas yaaltmaa at.-
tMs t«^a».t«ira lisa artraaaly «Jl©w aad it is ao»tetfiii if tlia 
iwilgfetfi ©f |^aaittta« oaat ia. %M fei^ il«ti#a ©f tba data fi?©m 
this aa^aifiaamt raprasaBt' aafeyifoms Mtariai, fuj* tfeia raa.8©a, 
tka pair taat ©f tka 'irariotta t#astitaaat« ia %k« Tasiiaaa 
«b0iiiA hm tataa i^ alr as affi^ aE'i»st.i@»a, 
talaaa aira aat giiraa fay tha fi*a famalitaaata is all t^ 
i?8#ittta« toafamsa #f la#fe ©f sttffioiaat aamplaa, a^ffiaiaat 
tata »m iliraat* Mewatair.,. t@ aliaw tiia atemga ia f©^@siti©a. #f 
tk% yasiteas a® tfca aaEtwttieaa f»««atat. f&a eaalysas tf 
tMa v&rlmB mmMmm ara ginaa ,ia t&a faiiomiag tatelaa. 
li, Compositioa ©f Soluble Salt lesidues. 
Ixtractioas with ConductiTifey Water 
ixtrettiea wt. ©f fi«0. §ao 3^3 so,. 
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8b©if«4 t»mt# ®f em§ am€ S0». t«ttt ©f 
Mfi m9 %lm f©aa4 %® i« As sal.fat« n®® »-
«ir«€ ff«a tfc« «i«i.y .&r succ«.g»iw «xtMf*ioas, per 
®f SOa, ia %k# ater«8.@«4 #«ttslag, a • ©©i^ respeatiag ia» 
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f. Cifif PwAaet® e©Mf«art F©rt Mtg«, 
tmm, A wMt« laraiag, 
£. limm% §lmw G®apa^, F©rl ©0%#, 
,I®wa. 4 Jre€ Iwmiiag mkmXm, 
H, fiaseat @lar F^#ia#ts §»jpa^> f©3P%' S©4g®., 
%0mm, A M-g& Imu ©l«r. f©atttis® #®aslfi#3r-
ail# 
A #f tM® mm mm s fwi©4 
1s» y®«rs ia m At %M •ai «f timm it wmm 
a©ti®«t %M% f®s»i€«w,.lil« wttt® #i?FS%«llia« smtewlml to»t 
t©wsm% @» mm ®f Wkm «;xamin«a with e .immi Isas, 
%fe®. wliit« Mt«yi®l •*«» f©ma€ %m %& a wMt« ®iltey 
•fry»taiiia« gs^wiag tmm fyagwat# of as.F®a«il#« #r f-yrlt® 
•im fcto# sisfi#. 
A 0fc«m.i'f»3. ex»«taa,%ioa ©f %&« isa teriai «tew#a tl»% it was 
®a®ilf is %h% *«%«!• solution g«¥® a 4«#p bia« 
pwipitat®.'Witto f©$««si« ferrityaaitt. solttti©a asft a lig&t 
Wm« friifipitatss wi%M .pistessiam f#r^«f#yaaii« selatiea., 
m%m solutioa ait® g«if# a liea^y whit® wit& 
tea i^w, etei®3fit« mlmtimm im ©f &f^#hi©rit a@ii, 
Wvm it w«# @oa0ltt4®A ttoat wiit# 
»«:# %hm mi^ at»i {'f«i0«*fanOj ^l&k tofi 
immm. f®m«€ toy tlw®: fertiai #aEi€ati«B #f ttoe pyrit# ©r fflsxea-
fiit« ia tfc® 
Bwm2.e ][• X&m pip# «t fil# .§®»f«y, B#s «@ia«8, Imm, 
l^ i® siapl# is « 4© f«#® «m4 #oiitaia« fQwtasm 
-fS-
.of • • • 
Bmmlm •£• • Oity Bi-lfis aat fSit ^mpmy, m&Qm aity, 
4.saa4y., fmXMm •$l«y ^ftataiRtrng t^ m tfe® ;. 
stt^fftg® . as.4 »is»e yeil®w 
1, 
f&« •fXar «6afl.®« w«r® fifst' a»iiXys«A foy %M mswl #©a-
i#%«mla©4 4a retk aaaiysis, fh« wtli©#« tisei la 
tMlysisg el«ys «ai %h9 -resitets @m 4«-
^ itrife## mi®? mmthots i>f ia thlm teesi®. 
Is ©tt,« tte« #f til® tlay.wmtinf rstio 
©a tli:« ptj- t«at #f ,iE©lalle saJLts ®f 
!• '^ l®} iMtfasit f©r 4e%«.i«i®iag so3.atel« ealt;# 
wii» • 
.fbe «l«y .se®fl#a wer® f!«•#•€ Iji S©© »!. fyrtx lrl#mey«r 
f j.«ia?s -aai ni. ©f tiatilJLst, Qm® 1©. 
4# Wfastaaa i ©m, filt#!- paper ii«« by stoa&iag witfe 
«it i» am lrieM#y«r fi«sk. It wmst 
fllfe#!-®# sat tmm ©.ttertAiss aat -aMeA t© %k» flmk 
itM A six laofe rtflax 
##ai«ag®i* w«« t® tatk fiafilc aai' saapi##. fm 
m flt®y w®re %li«a «li©w«ft slaat m^er aifteit at 
r©®« fe«for# fil%(i:3rijii. 
A ^mh m'mihlm f®ataittiiig ei 'mmt of filt«r p&pmit falf 
thm #at#r p«lf w&a pmp&r&i. hf 
mmmmMmg mm 1®. 4t, t,®». filt®? ffp®? *ttii hyir@-
mhlmle atli, fil%«rlag as4 tmm tmm #Worii«s-* 
fto« f«lf 'm» tkm is §© ni. ®f iistiJLlfiA wattr a.a4 
ijit® IJi.« S@©-ife ©raeilij.® wfeitli Mi a AiaM ef foi^ m 
lAit# fej,.®.tiia« im %&.« fc©tt©* !©• aay fiitese pa|>®,r 
flfe#rs fsfisiaf tariag tb« filt^«ti®a. 'asall 
iiait# ©f fi3.%«i* f«f«r wmm %3Pi«4 f©f tkia paapf®^®® hm% it irais 
f©iai tii't %km 'felottiag «»*« mm m$M -filttatito, 
A »s8li Aisle ®f fil.ttf §mfm w«# ©a t^t t®f ©t 
%km %& it# l»®iag tMwaei mf wfc®a tl#- »®la-
tioa mM iat® tM fto »atif« filt#f aat w«8. 
TM» filt«rias ©rmiM6 mi» foaat to giwm m&rm 
filtjratioBS tl«m siwatm ©rwitel#® oi* li#f©-F#3fo«» 
filt«if ffe# flay f®i?ti«l«« fill®A mp the 
por®8 of tiis®« ffttolM®* «mt sloweA. Aowm %M. filtpatiom to 
abottt •©ig^t ©r t#fi -Mms. tm aso *1. ©f solntioa. 
•fins QonfJh oyaifilfl® witi., pmpm sat filtersA mm^ mm 
ipafitly ¥ttt it mm t®^ filter tkt soimtioaa 
tw QT %ixms is ©.Msf t® #o« l^«t®ly mmm %hm teoeiiiAity, 
Wli®a ttts wa« mm filter pmpmr •*«$ aM®4 
to tlk:« ©oltttion and it was a ffesii ©yitfitel®. 
ift®?' tM® #0l«tism» tat te®®m filteafsA, %k%y w%m •tafo-
•r«t«t to m '%h& st«am flat® ia wiffe«i it mX* •^wmm 
ami tli®a fla#«A %m %km «l«ftyio at 110» g. mtil 
tM® w®ig^t» liat teeooa® eoastaat, e-i* aatil tit® 1©®« im. waigfat 
1^tw@®a %m- Mmmmlwe wsigfaia^ 't^:® witfeia tli® ms«ial' liait of 
Mrmm ®a.). fMs usualii-tmm 
Mmm. feta iay®, M.9 sM©m im %h@ Qt tk& pr®-
iiaiaary #x:ttyi»tat«i wmek, '%M msi&mmm had pr©fesbl.y m% 
weight taring thlm %im^ feat %h& MpiitiiS#' of 
lose ia w#i,gfa.t i» »aall with tkm ®»«at ©f wmMme mmmXly 
©i-t«in«d f»©a .» S -pram saapl#, as'- sa illastratioa.., tMe jp«®i-
te® tmm m f 0tem mm^le mt «i@f w®tgtoi4 -©.©400^ fra» aft#r ©a® 
4*f ia tM® ®¥®a, fM« w&mMm lost ©•©©©? gr« aft«3r tkmm 
€«ys 'ia tkm mm aai m .84iiti#a«l graa tM« a«xt .®ix 
t®y#, 
at# *ft-yi®tion». ia tk« f«ti® w®pe ,fr®€'a®«t liy 
mwylMg. %M -w®igat ©f tke tlay iis«i ia mmh, extra®ti©a ®a!a. 
ttsiag tS§' ml,. "&f mm%m tmr mek ©sct^aetioa. fM® pm #«at® of 
.«r©liiil« s«lts ®totaia«4 tmm, olay wli®a.tto« flsy-water 
mM& me ajp® gi*«a ia tk® «3C|)®ri®®at8l 4s%«, 
Ia-ojpt«3r to i®t®wtls® tli« ajw^aat® ©f tto® irexioii® #©a-
«tittt«at'» !•«»*«€ fey siif©«dsif® #xt»i#ti#a# of s: sarafl® of 
©lay,. «• ®®o0ad-*odifi®atioa ©f Hell©?*® flij mm%h&& 
•wa®' la QT^m-1® ©btsia' affloitats ©f tk® folail® 
salt 3*«®iitt«s» IgS gy«m saapl®® ©f ©atfii ©lay w®y« asei» 
'TkmB w«i?® tF««t#4.witfe S, lit©}?® ©f iistill®# w®t«r sat 
feoilei for 30 miaat®® ia #1e llt«r Pyrax l'rl«i»«y«r flask®• 
fit® saapl®# w®r® tto®a «ll©w»i t© staai for fn feears to all©* 
th® tomlk solid® t© s®ttl® ©at* aafi tJ^aa S lite-r® ©f 
tfe® t«r i^i solatioa were «ipa©a®4 ®ff • fit® iroliw® of tki® 
•elatioa was aeaiarat «©©aratfly fey fflsaa® ©f foiomttri© 
.ft-
SlmkB mi> %k»m- to fi?e liter Fy?«x flasks. 
il8S«Mt«i. ftlt#!- pefsr mm tk« «€€ti %& ait ia siarifyiiig 
tM«' .s©ltttl®a Attrlag fiiti'siioa. 
M'MTOt#! ttltm fr«jp«r«a W 4£®iate^at» 
iag: ©ae §#* m S©-*'' mhmmt ©f m@€i« grai# filter f®t«iP with 
.fefAfQeiiiori©-. ®eit, ftltetimg aat wasliiag fr®«- ©MMrii##. 
fke s©lttti©»» if»r« f,llt®ret, s«tti#m. ®t 1 pa. 
iia.% ©f filteif f-ttlp i.m « M «*. 'Smsetoer .faaatl, A 4i«k 
•of'wMt« .M#ttimt was j>la®«t. ©m tli# l>ott@a ©f 
Ma#Jte«jr faaa«l t® frisf#at. aay pmpm filar# iate 
tfa# filtratii,. aai-a 4isl: of mmmm filt®r f-8p»r warn plawt ®» 
tM t«f ®f t© ,f«iieat tfe« filttr'Mt, fTOs efctmraiag mp-
while %M was b#iai peaif«4 •!»%© %h% fa3ia«l, • 
. .Jtli »©latidji» • w«T« filter## twice aai-ia soa® m&m tbrmt 
filti:«.tl©»s wflkT# a«t«S'S«ry»- l«-sJa filtretl©a was 'aad® ttoP©«g^ 
« fr®8h m&% mt p«f.fF' pulp aa4. a€4itioaal mmwat®A filter 
f«p@r ir«« t© tk« s#lati©a, 
M%m flltratlo.s., %km mmm to 4ry-
a«s« ia w®ig&@-.t tit fyr#* b«afee». tkm- %e@k®f» w#r« tii®a 
fl«f«t-ia «a ®l«,#tri«- o¥#a t^y w«,r® iriei at lit* 0. 
Tkm -tritt. »#iia«« warn tJk«a aaalys«€ f©r Sit i^t !•©#» Ge©# 
®a€ . • 
Q, Il#ttoe4 of f«liiiati©» ©f li^ «r^«at«l asta 
•fto®'ia-ts .aMly»®« ©f tfee erlgiaal ©lay 
s«afl«ss' tite# WF4mti#« is^ p»r ««at ®f 8ol«l>l« salts 
:ebt«ia#t.liy'va^pylag tli«§lif-wete.r irattoi ©iitly®©# 
&i til® f'iilitt®®; if smmmmim ®xt»f:tloa8 ©f #«#& 
k8T« h%em §,imm fei- mmh ^ Ibj ®xaffiia#fi, 
la ®,rt©y to tto# ajrotrnt of reslflw®# «.M alss 
$&« ©f fsarldttft #Qastiitt#atii m&XA have te««a 
by i Xltm fei-ttoBS ©f m%m,. ife "mm :a«f»»@t.ry t® . 
«fpjly t. t# %lt« w#l.gMts ©f f©sttm®®. ®sd 
.#iita',ta«4 ®»iip©:raMag •§ pmwtim:.* 'fMi» 
w«® »«'f«.8#aiy ©a« ©f tfc«' ®xl«8#tiiig 
Im f3t*®k t-t«# « § llltf was -wil^ -
trawa. fMs •*«.». m&t fi^ st «s-
tMitiutt,. 
.Afttr til# $m3tm$m4 w«tgfe|.s i' l.it» 'Sxtoaiti®!!# 
j&tt %««» tM® w#ig&tt &t mmMmm -mi. foast:i%tt«at!» 
wMf-fe would fe®«a it $ littr f«ir%toms ©f ws:fc«f 
lm€ b#«a tts## far w#ye a©a« 
wmlmm aay li« iiset %© %k« weiffet of «affe «©»• 
mtwmMteM, wl%k §.» XM m 18 llt«rs ©f watsr. ftois 
w®ali f«yr#af@ai apfy©-xlaat«:ly t® a .flay-wat&y rati® ©f Is-iO, 
i.s-SO ®r IflgO. 
TM #«pl® .e«l#-«l,a%iea a®ttod 
•of -nfetalaiaf mlmmm, tk% total reslia®!! Qtotainti ia 
«xtipa©tliig «A.<» ar« ia tkis illttstarattoas 
-100-
Wt. 
r«eidm« 
f § b., 
first •Efep®#%iiia 0#«1.SS 
i®toB4 .«xt»#%i©s i.gl'if 
fkiri exti»,ftS.®a Q.g4SS-
Qmr®§%®A Wt, ©f r«:«Ma^ 
of residue cal@aiat#4 
from S L. to 6 I,. 
m* 
©.E§88 
©.S5f4 
®.6Mf 
#•1740 
Q.ai4§ 
txfeirnttiQaf 
'wt. @f r®»Ma« «al#als%#4 %© #• I». • f.$16.i|S/S « •?$§© 
'^Wt • ©f mmi&m f«*aiatag' %& ©a« liter- ®f 
s#latl#s a©% «if.ii©a@t @ff •••C.?S®i|l/0 « .1BS3 
S#.«®a4 #3;t»a«-tioa: 
II. ®f #tetaia«€ M i I,* ©xtraitlea .if67 
Wl:, @f rssiim# ««j*ri®4 #f®r fr©a • 
©xtraotioa -fee- i I,.'of ©©liatism # |,lg3S|S/i- • .Ifaf 
<?©»«#•!«# &t rssMat ©l>tsla«4 !&• s#«oad 
.«3Et]ractioa - f .tfif - .l§tf) • .1740 
eaiftti«t#i %9 S'i.. - C.i74§|e/i • .^ om 
Wt, #f M i^iae riMiittlag im ©a® liti#jr^ ®f 
solutioa sot «if^h©a#i .off • |,t©8i)l/6 • *0340 
ffeirt. »x;trafti®aj 
ft. of •?««!€«» oltaifttl ta tMi-t S •xtrsttioa .g45§ 
Wt. of r«siia« • mm •tmm 
txtfsftioa to s i,. of .Boitttiem « (•0S4@J:i/s • •©£#© 
eo^ectsd wt,. of ^siAae ©%%aia®t ia tkiM 
®xtr«#tioa • J.g4'iS « ,#«§#)••» »Z14>B 
0«x@al»t«i %©§ !,.• t.S14i|S/S • .tSf4 
-iwt-
wmaitmi. M eic%s«ctioa,- tto© millig««s @f ««•#& 
FW liter-'©f «xti'attiag .solation «;r# is tkm <#«,%« 
mm %h» mmXy&lm ®f malt y#sidu«8, T«la«-« f©r tei' 
t#B% ©f m^h ta t-M® residues m^vrn hmm 
teat ttt# t# tit# ®f 
^li# t&«s« should ,ioasid«i«€ m 
aff3»XlM,tt®S» . 
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©f s©i«Mte. ilim* ®.|» wltto 
. sulfides are oxlSizsd t© ialfatts aaA mii %M mnltm 
is ^@tala«€' hf th# Wttk « p&wmfml Wast S.-
i300* #.| tte .sttlfnte Is €«t©^©sea gra4»all,f» wlthi • twatmai 
ISfmm &t t&t sva,fwt M®ll©r mmi. 
ISS| ali®' m%u%im the ©f ga««s fie@m 
«a#' Wm mt ,salfit«s duriag Wm igjaltlda 
l&$s i@itjaia«,ti@a. |Mi) mi. |gS4| .liaiw 
i# tk« «»»» i»trodaceA itt mm «aalr®i» 
fitt«««s «ft4 hmw for %y first msteiag 
ISS'il f®«»4 aags-talMi saifat# ##^4 fe# #©»-
fcf •»«»» ©f Aft®jr keatiag 
ia -a • flatlM* ««#te was «»M@ t# tfe« pr#.s«af« 
@f .««lfats r«s4itt«. 
Bitiitts® f#F t«at Bttifttr is ©a® ©f »ist sig* 
aifitaat* ,ia %to« stiity #f tto saii# ia tlajw, 
it «» »tes«a*r t@ t®t«»iw wfa#tli«y ©r adt saifla?' wa# 
F»ta,iaa.t is ilta s«ipl# aft«-r it tet i«»a i^ itai far t&« 
€ataaiaati©« af i^ itias i@as» Ms «®a €®» bf tfaatiag 
• til# igaitat rasifftaa ia tfea piatiaw traaiMa witli aat 
ta imaw»' tia taa^asitiaa af aay aaifate faataiaiat 
siiiaat®! asi t® axitis® aay aalfiia fei aalfat®. ©i® 
fxaaillt ws,g tM«». m ttea st«« piata aai .tit# taataata 
avayaMtat t© ij^ aasa. mm W®t aM a,.f:n "wa^a' 84ta4 aa€ tfaa 
awaparetioa r®p®at«€« Iftai^  ttoa safart e^afa^atias., tMa . 
aamaiMa ks«t@€ t@ §&©• fai* tw .haa^s, aoaiat as4 Ml 
•164-
M&M tO' mj fit# trtttlfel® was %mm 
m tto' st«« flat® aM tM t©m%©nt» •tat®r»fe«4 %& dry-
a«®s. fk« lgaiti©a ®t'i§©* %r®ats«st wltto KCJl ®mi. 
r®ti©a, 't#. aipyat®# was rsfifitet ia to' mmw 
nltm%m ©r fla©riA©a wait %• m€@mh%^ hj ti« BaS#* 
fto« s«ipJL®» wmm %k9& ti# iQCaii* f|T«x 
l#gfcers,: • t3r®et»« wite Wl aat wamM to ti»s©liF« feMe .solmtel® 
w®» Ailtttdi't© mQ »!• mm& ir©m, 
aloaiaws., ^rstlfi.tatet' wltft fkt ^sMomia pr««ifi-
was ti®s@l'r@4 ia iKi'aat tli® «#ltt,ti0B 
%9 40© ai, i»a» alaaisw, ®t6, w®3?e again pr«©ipil»afe®4 
*it& ' ®feis'fr®fipit.at« was'ai«®©l*©4. aai rtffefifitatet 
• t© ia«ttr« f#mfl®t® rea^viii ©f tay wkl^ k m&y Mm @4-
«©rfei#t ©a tii® jpfsfifitatei toftr^xiiss, -Sa® filtrai®# asi 
wmAiMm ts&m ttm t&f«e it«ti©B» wei»® §®mbiis®4 .as#' 
' to 400' M., %k® ®#t€ity aljiist»€ %m M«t»i 
t© feeiliag ea4 iO ol,' ©f § f@r #@at bariwi 'tkierit® s©3..ati®m 
a4t«A. m msmll i»©-aat ®f Jia»«, fr®®ijpitat« *«• 
a©%®i ia mme wMli® i»' ©ttew'm f:r«iifitat.® t®a3.i 
hm »m&, ffe® tie preeipitates ^ari«4 hmtmrnn 
©•t©«S© ami ©.OOOS m» tmm a«§i#0- graa '•aafl®#'.' Thim wottii 
60.rr®isf#m€ t© a maxiawi ©f #,003 pe3P 0®at mt rnmlfm ia tto® 
r®s£€itt«» after igaitl^ a t©' #©iist®at weigMt, fkis fala® is 
a«gligiltl® mmd. tisrtisrt i^ ia fcite -saiettiatioa ©f per tsmt 
igaiti®» i®®s. 
-1®S-
rnsiXtm'wma^thm ©aiy fesstitttsat 4#teMia«A ia %k9 
©aalysi®' of the whioii was mtt Amimg. %bm igaitioa 
ef til® s#afl©., ®i® f®r m&% &i is) mwM. &t trj,-
iS0»| mkml&. t&«a to® sttbt«oted fw* tli« v«lmes ©totalaet 
ia %hM l®ss 
• la tte -aaaiysis ©f' tk% #riita®l flaf stajpl##,., tii« fer 
t#®*! ©f sttifar'aai #f salfits salfar wmm ©stiast## 
mmlf thm&m seaples stowiog'®. tsftl ealfair m&tmmt ©f 
l-.O©: P«:r' #«st Cas tfc« .tgniti©s l®ss fow«©ti@s t©®s 
aot $&• tk# ©f mmlfsmm ©f • tli©'®e saatls«. stoewiag-
« fsr cent ©f Sttifa^r !,:©§ f#?'f«at {&«• TM 
p«r cent ©f loss && igaiti©a was @«ltal®t«i mm 
fellmBt 
^ igBitl#a Imm « i^ tisii; 1©»«. ' 
®ittiii®i| - S©, • ^ S| if Fst .- ^ f«0) 
af«© 
»ia«8lm w«s €«t®miaet ia tfe# filtrate f»a tfe« #®lfi« 
fr«fipitatl©m s@#®jriiiii t@ tfe@ Msttei #f Fai»:s «ad Eaaay 
CSl®)# flftj al. &i «®m#«strat#€ IE»» wir« «4i#4 t@ tt« ©©a-
IImA fiitirat«« aai wasliiagfi f»a tto« talpiia fMpipitstioa 
aaA til# #Ttp#rat#i t® tefmsas mm tM« st«aa plat® t® 
t«fempes« tli* ara^aliisi. «alts, 1PM# was Aisstel'v#^ in 
mi «s4 tlstill«t -water «aft Sii,».apQ« Sttffi-
#i«fflt W*®! tli«a iii#i %& Mk# til® W«01 #©Bf®stifatl®a 
0.4 aat %km SH*©! #©ii#«atyati®m l.i milmr, M%m 
•itaatiag ©•*«?-aigfet, 'tte liiSE*F04»SHj,§ wms aM 
igmit«4 to l^ .«f a.0» • fe«f#r© w«igMag* 
Salfw , 
T^tml s-ttlfojr wss • €et©falaet fey a ^tlfitstioa ©f tk® 
stttesA ®f'AiieB eat Ms^p |SSf}. fM oj-igiaal aettoa i® 
.i«sifa®:4 f®? t«t«'miaatiGa ©f •gaifttip iiSi fyrife® Iby ostita--
ti©a witk-ferosla«. fM ijQU is y#4a#ei te %M f©»G«s mm*-
titloa mwsA tt®, sttlfar pr®ciplt«t«a .«# atSO* ia tJb.® pr(ts«ae® 
®f mMm^ i»a, Bstaase #l«ys eoateia gsQnaiieratoi® • la-
seitttol® ast«.fiait tteis- smsf fe« hmf^re pr^aipitatla® 
%hm fkls laa#ltt1H@ Mtearisl was fllter®d off witk 
%fe# iasftlttlfel,® toyi3?©islt«8 aifilti©a @f ssseala, 
1^© ip'aas- #f ©lay wey# tr««tsA witfe SO ml, of « s©lm-
iiaa &f te@aitt« ia ea#teoii t#tmflilorl4e |»?3 toy TOIihwiJ «a4, 
"fe© 8taa4 ©titr aigtot at mm .ie^ftrefcaro, fliijrty ml, 
©f .aso.# w«r« %&®a. a€i®i »ai tto selmti®®'«.f,sp®» 
t© tjpfis«ss ©a flat#., fife® ir@site« was tii#a 
wlfc&'S© .Bi. &f ®©a#®atiatea HCl aaA agaia ®¥ap®3?®fe#t 
%@ ii-ya^ss, fw© S<0-»1,, p©:irtloa« ef #9af#a%r«%#t asi. 
w#irs aat tit® fioluti#a. t© 4i'fa#®s mek 
a4iif.4ea IS'Ordef -fc© t##©af©i8« aitrat##. 
I'iMS fta«l, ws« t«.Jfe«a la 15 isi. o.f 0oa##atira%«d 
B81 aaS t-§© al. ef dietillat wm%m, /fit® •sulttttoa wit# 
t® teoillag aat .MMraiw «iA«t to • f%k% 
i:y©a, .al«i»s»» ®tf, 'ffeis awaat®. mXm t83PFi®t 
'im- ' 
&QW& wt%k It-• mj smmpmmM-i. •elaj aat#!*!®! . 
th# ateoft i«ld treatofnt aai seirti %Q e lmlf j  tto« 
tM msm&Xm wm %Mm wasted wi%M 
Silttt® aMMsmi* bfrtyo-xlt# (1 p«,r ©smt) sa4 tli®a 
tat«I tiaice. The 0®»tela#t flltrat®# -mm tirap©rait®i to 400 
ml, nji-i tii« salfttif fr#elpife»tst %k% teniling »©iiitioa us 
ItSO* bj situ? «iditi®a #f i f«3r,f®ii% BiOlii, 1km 
of %k0 mm t® •Q,om wlfcli HCl to«f©ye 
«.ititi©ji ©f %a.3flw a® l»y.i:©l%toff aat 
Saai®ll, C'SiSj • 
4, Soititel® Smlfat®-
. Se'r'eMi.. wttois .ta*® 'te#®.® siiig«st#t fer tii® ..i8t®miIlll• 
tl©a of SQliitol® Biilfatsa.la el«y«, aai Wmmpmrn (fB, 
P* f3.6| extraet tit® ml%h teoiling water,, filter «ni. 
pretlpitat® t&e ®alf«t®. tmm %ke filtrate, aill«briis4 ®a4 
1MM.M11 <a2g, p. 811'| ttM illleb^ai ®E%r»ft t&e »a^le 
w4i& ailttt® li.rdroofel®ric acid aat preeipttat® t&e salfate 
twm. %m r«»altlag, saitttloa, fJfe«s® ®®s«« t&®. sfe-
8®noe of ©trtain i©ms la tli® filtrate wkMh ai®®rte ©a tk® 
1®S©4 fr®®ipitat«. 
la, t^« aaalf®!® ©f tl« elay saa l^®®^ ® ffi«ilfl®«tloB ©t 
Hlil®te«a€ m& t«Bi®ll*'» Mttle# wa®" ased. fte® tots! , «©Hil»l® 
i-tilfttr if«g ©«if'ttl«t®i a» S0» @mt r«f©rt®t «® solmlil® sttlfat®* 
tlT® g»i ®«afl®s el«f were tr®®t«t witk 4S© al. ©f-
l»oll®i ftl»till®€ w®t®r «s4 i *1. ©f 0,14 1 HCl. tim ,»®latioafi 
mm ©a %k& plate f&w twi tour® aad Itoea all®w«€ 
t© st»ai at mmk t«pereter« ©•©? algfet. 
Tim aliglitlj tiirfeii mQlmtim mm mmf€Llf ir«*a ©ft toj 
m«8ss ef iarg# piptt as! t© a Jlaf-g®' fe«ale®r» 
fMis tigtstiea mt -thm aa l^»« witk water «a4 
IQJt we# r^psttiA ti»»* ftoe s®liiii©ait wmm 
t3r#at«t with t nl, ©f saiaratti water aa4 tMm 
eir«f®rat»A t© al« 
Alt&d'ttgfe tto« gr®at«r part &t tMe ilay lm& »®ttl«4 ©mt 
te«f®r# tfc® seltttloas wmm iriw ®ff,, tfesr® wta still ©essia-
ersi%l© ffltteriai mm&ining in suyiiNiasi®a. Da orisr to elsrify 
tJi# TOliittea® te«f#re precipitating tte .IftS©*, S0.irop« ®f 
10 ffr ®@®t f«rri© fUdritt- »0lttti©s mm «t4«4, tlt« sola* 
ti@a b««t«t. "t© fe©iliag «M tli« irea tfata pre i^pitat«i witii 
fto Wrnimit mmm& %lm sasp«at«t #@ii®i4» taring its 
pretipltati®®. 
»t«risls pr#®ifit«t»t if %h& 1E*©H 'wir® filter®#., 
tisseivei ia lf4r©»WL©rio «:@i4 ®at rsfreoipitatei fre* a 
•©Iwe 0f' 45$ Mi» Tk® r«frif0ipitatio» ©f tM« 4 i^r© i^4®« was 
4®iie a tMrt ti»e, tMe filtrates mm€ -wasMags #©iitois#€ aat 
«*sf®:Mt«fi t© 4§§ al. the w«,« pretipitatei as te-
strifeei ia tMe aettoi f©r t®t«i salf«r. 
§• iiiifiAe Siilf» 
Is telfoletiof. ttoe per ©eat ©f •••alfii® sttlfar' present m 
W0B0t tfee f@ll®wiag ««»iaafti#a» mm m4^$ fl|. f&e sample 
m • a-alfar #©ap©as4s tMaa saif&t®s. 
It) Tk% trsalaemt ©f %hm e& l^m witfe'boiled wt®r 
•aaA i^llttt# ,101 4it met tiss©i¥« aay of „tfa« f#Sg, ' Fyrrtetit® 
• i® 'km-m t©- to® paftiallj s#laM# la hydroetolerlt mM feat 
b®t& «a.rfasite «ai pfwi.%@ ar# lasoi,ttMe,' pr©v,i€«t' oxidiaiag 
«g$ats -Mm atoscmt. 
fim p®f feat @f s®l.ttMe salfat# {'«• S©,)- was &ttbtr®ftet 
%lm f®r mm% ©f t#t«l sttlfar- |*« :S0,) aai t&# rtsttltiag 
v«l«@ f©»»@yt«t. t© tM f«r f«at @f #mlfitt 
flying toy tJi« ffiftor ©.4004 «ad i-ttpeytet as p®r ©eat S. 
6, yeggena Ig#a • 
' Mlltfesfaai «,ai Laatell (SSt,, f, 77©) state-tliat tli® 
fi»«s«a©« of ©rgaal# aatter ia a sasflt reaters tfe« tettmiM-
tioB f«rroti» lr©o iaf©$sltel#,, fto #i:i4,isiag @f 
f«rri# salts ©a f,yrlt# «at aartssit#- hm «ls® fe«®a fcmad to 
iatr@te#« #©asld#rabl# ewftr ia tkis • t«tiM,iaati0a (£S9,S40), 
Fyrl-t®., ia tii® qnsatitiis ttsaelly f®«ind ia lga«©as vrnkm • 
{a»a®lly #aly & tm: teatli® mt ©a# f-tr teat) 1» fr©bateiy witii-
©at' ®«ri©as «ff®tt ©a -tM tmwmm ir#a €«t#fml»ati©a. fit® 
mm'm% ©f f®Sg ^m»mt ia s«® ©f ti.® flays «xaaia«t woiil.4 
f®a0iAeMtol@ «rr@r ia tie iroa t«t®miaati@a# 
la .estimatiag ta® per ®«at ©f ferreas ir©a.,, it was 
®,®®im®i %ha% tk# ®®ly soarf® mt trnwremm iwa we® tmm fyrit® 
©r *are«sit® tai %hm% %kmm were a© .silleat®® §©at®iaiaf: 
ferrea® ir®a ia the ®aapl®». It was «2,,®# a.ss«aefi ttot tker® 
•lio. 
waS'flo ,f#«•©«» ir©a prseeafe ss .ferrou.® axsJLt&tm, 
fit® f«r mt t&mms. im& was ©alteletM by ©©avert-
tag^ tM« pm #®mt ©f salfit® attlfttf %m pfef ttst ©f f#W0iis 
Xmm Tbf JMltlflyiai tef fatter ||i #r l.l.g'Qi4 ta€ r®p©rtlaf. 
•«.» f«r t®Bt f«e, 
AS ti.® f<ir mmt sf salfldi sttlfor was isal@iil.at«t for 
&Mlf tl»s« 8ai^l®s #©®t®lmla« o*^©r X.O® p^r eeat ®f t©t^l 
C«« -faints f®r f®r #«fit f«0 t® aot aj>p«ar 
im tfe® ts.%l.«« ®f «a«ly®»a #f t&#»@ saafl## #©atslaiag less 
tlaa. 1.©© f«r feat ©f t@tsl wlfar® Cs« 
'?• Iren 
f&is f©r «»at @f f®rrt# -irea wm» ®«ti»it©d fr« th.® *«lm® 
f©r til® ffir #@0*1 of total 4r©ii {ms f®#©#,) m€ t&® pmr «®at #f 
•f®rr©ms ir©fi |*» f®0|» -ffa# fsr t«at ®f f®o -was #©B*«rt«t' t® 
p®r ®«at y«»0«. W awltlplylflg toy %k« tmtm .EBmSjl ©ar 1.1114. 
gf®© 
ftoi® valtt® was tte®a tJtm t&® f®r f®mt of total 
Imm «s y#i»0» «.ad tfe® r«S'ttltJ.ag v@Xm r®©©ril®.i as p®r' feat ©f 
fe.O,. 
B, jls@ly«i® @f •S©lmii« Salt a®»i4a«0 
ift«r tta® 8©laW® «slt r«»ittt®s ftai b«®a .irl®i, ^ tli«y wer® 
tr®«t»t wltfci l§ ml. ©f 6 M ISl aai e.¥af©r®t®€ t® tryi®s» ®b 
tto# «ts®» jpl«t® ia ®rt®r t# €«faytrats tb® sllisa, fh®' 
r®®Mtt« warn t^«s tal:®s ap la 10 3^. »t & M mi aai Xm mX, of 
•iii-
' tistillM. wat«y itaA t&®-s#iatt©m 1&® iasnlabl.® 
'im# w«.sfc«i .ta '-fte® f litea?' p®p®^ m&ttl tm%' tmm 
•%& & pMtMm ami igaitM 
weight• - f&© SiO. was tken tm&tmd wi,^; 
ii,F, #ai ». »wf#-3pfit®i t® €rymM» m steaa «at 
mgrniM' t#' eeastaat w#igb-|. ?&«• l@s« i» w«S^t ©f tii«' 
•r#®14s#. i»« taM:#a-«s tkt wei.glit of Sl©^ ia tfe® 
'1^. Mm&w *«» f3P«sifffw tto filtimt# fmrn' 
Bi0g: filtmtM #a4 wasM.»g» #»a tt® 1^0^ 
4e'%»»ia8liw v«ir«' wt« «ftt with HUi sat. tkm t® 
uteftat 200 fittl* *as $Mm ty«s.f6iT«i t© « £§# ml* 
w&imetPie flam aa« wii« wf t© witk 
A %BQ- lA. alltaut &t tM» mimtim wa-®-a#®i f®]r tjft* 
Sttlfat® detanninetion, aai « 805 «l, «ii.tti#t f©? til® ml§tm 
•^nt atfh liiiii gi-i'i ,MtMK .aiK-lM, « ta-imwr .ad tfct " —• 
xif • mm 
fail® asalysi# ®f Olay Bm§l& A 
i & 
Ignifcioa l@#s 14.S© 
Corr#tt#t i:g i^ti©m l©«8 . 13. St 
SiO. 4f.tl 
R,0,. . li.S4 • 
il»0, fby 14#44 
Total f« Cas 4.Sf 
4«3S 
FeO 0o4f 
MgO 4.5S 
CaO f.Ol 
K,0 4.^ 
Ha»0 O.af 
P.O. O.tS 
Total S {a# 10.) l,Ef 
Sulfid® i 0«4lg 
Soluble sttlfst® C«s §.14 
isKfr 
fabl# 1®» Variatioas in titi® per cest of soluble salts 
produced by varying the oley«w®ter rati©, 
lacb sample treated with 250 »1. ©f tietlllet 
water • Sample A 
Clay-water Pejr feat 
flay ratio solmtole 
aalta 
f.O 1:37.§ 0*57 
©•G 1:41,? 0.S5 
5.0 1:50 
4,0 l;5g.§ 0.S6 
S.O l;83.a ©.©f 
i.o 1:125 O.gg 
1,0 1:850 i,m 
O.i 1:500 S.iS 
fsM0 'W» iMkirsis -of Sali Mmi4m9 • A 
Fli^st extraction ^eond extraetion ®iird extraction 
"Caic, H' ' Coiwet«4 '' '^3^^''%©" 
, 5 1. 6U iU rt. 5L 6-%. i  U ^. Sl. 6U 
Tatia wBidM .aa .7398 .nm .vna .zSy .v.3i .zli^ .asu 
m, $mz .9562 sm-^' • .c^ ^ ,Qm-
fSajQg'ia MHdW ' • • ' '  ^^1^' ' ' ' ' ' 'V"' ' ' 'Z' ' ' 
w%*s^s Jm ' ,mz3 ' " .oca? ' .0024' '  ". teif '  1 
' i g i > ' p y  i t »  '  -  • '  0 , 4 ^  '  ^  ;  I::; 
a^% in rmidm' ' ©.s^ "" ^ WM : TM -—-— « 
' '  ' ' ''^',zm '''''•'\^m' ' 'Om "-'"Mks ' ' '  «084^ "-*0^43 '"' •om' ""• 
g<y& f ar i. ^«7 ' '"' ' IsU '' ' ''' ' ' ' 1^*9 .. z^:.. .-. .1 . ••. . . .. ..1 1 -
in rmMm ' " 32.95 '' ' — 34.f4 ' ^ ' •' •. 
"win@ ^ ^ • 
4.7 ' - . •"3,x "''' - • •• •" 
in ^ iidw ' ' 5.45 5M '^y " ' B,13 ' •' ^ ; 
"wt. »9""' ' '  ' '  ' .24j^ '^ .^ai" ' .0512 .mm .012^ M35 ' \m,^' '  '.1^2' ' 
Mpt. SO31»r U 4a.7 10.2 4*7 ^ ^ ^ ' T 
' ' ' i T ^ S  i n '  . . ^ ^ ^ — r . : . n . - : . ,  , , , . .  : r r  : .  .  , . u . .  ^  '  
SAMPLE A 
% 
2 .5 '  
2 0 
1 .5  
1.0 
0 .5  
) 
, 
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-0- - f f  
( RAI  IS  OF CL  kY 
2  3  4  5  6  
F ia .A-1  CLAY-WATER RATIO 
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Legend '  
Corr  e  c t  e  d  wt .  5  L  
Ca lcu la ted  to  6L  
F ig .A-2WT.  TOTAL RESIDUE k-' 
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GMS 
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;x 1 RA CT ION S  
F ig  .A -3  WEIGHT CaO Fig .  A -4  WEIGHT MgO F ig  A -5  WEIGHT SO3 
-lis-
g®. Aaalysis @f Origlsal Olsj ,1; 
i 1 
Igftitl©s l©»s ?*M 
sio, m,m 
1,0, SS.fS 
A1,0, (by differen#i| If .SO 
Total ye (as F©#0,J 6»i5 
MgO 1.41 
CaO l . iO 
K.o t.et 
Ha,0 Q.fl 
P,0, 0,03 
Total S (as S0,| 0#06 
^tal 100, Si 
fall® 21, fariatioa ia %M per ©ent of »©latel® salts 
produced fey Varying the clay-wafe®!* rati®, 
Bacii sampie treated witii 250 al, ®f distillei 
imter - Sample E. 
araas of ^ ciay-water- F#r tea 
flay ratio aolttfel® 
salts 
S*0 l :41.f 0,4# 
§,0 1:50 &0m 
4.0 l j62.S 0.3© 
3.0 lt83.3 0.&@ 
g.O 1:125 0.4e 
1.0 1:E50 O.ff 
§.§ 1:500 l.gO 
a# 
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3RA MS DF 1 ;LA r 
SAMPLE B 
6MS.  
0  .9 .  
0 .7  
0 .5  
0 .3  
0 .1 
E> 
rH 
12  3 4  5  
Fig .  B - l  CLAY-WATER RATIO 
CMS 
0 .090  
0.080 
0 .070  
0.060 
0 .050  
A ) 
y  
< y -
) 
1  X"  RA CT  I0^  s 
QMS 
0 .007  
0.006 
0 .005  
0 .004  
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0  a lcu  lo t  •  d  to  6  L  
F ig  H-2  WT.  TOTAL RESIDUE 
< 1 
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t \ V \ y\ 
\ 
--i 
E XT ON 5 i } 
GMS.  
.00 
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E X  1  R A CT  I0^ S 
RgH-4WEIGH^T MgO 
M 
Oi 
i 
Rg.  H -5  WEIGHT SO3 
-13«' 
fall# 41. Aatlysl® of O^^rlgia®! ©lay Saafl® 2 
Igiii%l,®a 1©## 
SIO, 
RgO, 
A1»0» iW tiff#!-#®©®) 
Total I® (€• 
MgO 
G&O 
K,0 
NasO 
F,0. 
Total 3 (mm SG.J 
^t.di 
M.ff 
E0»§6 
S.41 
1.39-
3.S6 
0.46 
e.03 
0.01 
100.ai 
fsfelf 42. ¥ariati©a In %M fer cent of s©litljl« »slt« 
predueei mrfimg tJa« eiay-wat®r i-ati®. 
I«eJi s«fl« %»«%«€ wltJa 250 al. ©f 4i«%ili#a 
wmt«r -Sample I 
@f 
#l«y 
Per e®at 
soluble 
S8 i ts 
ratio 
6.0 1:41.7 O.gf 
'S.0 l iSO 0. '3iB 
4.0 1:6£.5 O.M 
3.0 I jaS.S 0.4S 
a.O 1:125 O.Sf 
1.0 1:250 O.ti 
0.5 1:500 l,m 
TitM# toalysis J 
First extraction Second extraction "Hiird extraction 
Wt, froa to wt. from Corrected C&lc, t® IPfe. from Corrected to' ~ 
5I« 6-1.. 5 L. wt. 5 X*. ..., 61.. §%* •..^ A, ff ff .-..6 '.•!». 
fb%al nsMm .2m .3593 .17S6 •• .liS7 " .1.544 ,3J%& .1432 .171s 
m, m2 .07^  .0401 .•#ff .^ 3^ 5 '\0$3^  .oa^  .034i 
Mjpi. Si02 IW • i4.6 S.© 5.4 " .^7 i,7 
 ^$ii$2 'is irtsMim' 24.^  • nM m35 
«. mf ' .mm. .b024 .0029 .0019 .&a.5 .001^  
Mm» ^ #1 i* bJ 0.4 0.5 ' b.3 § in resMw i*y> • 1.73" 1.1^  
«t, C«0 ''.S328 • .03?rs .0P5 .0^ 6 .i433 .^ 519 • 
Hga* p«r t. '• ij"' 7.5 i.4 S.7 8.7 
Csd ^  zHisMm . 'loM ' - ai.05 if. 5a 
m, -li^  :,mM .0133 .0120 ,01M .0165 .0145 M% • 
,Xt» 13 2.7 2.4 5*5 2.f 
f tf^  ia i^ sl A 2.56 7.45 ld.02 
.§22^ ' .am .0053 .0«ai .odif .1^  .00S3 .OOff 
3^ per i* 4.5 1.1 .^3 1.7'" ' i.4 
063 in imsMm 7.54 a.f7 5.tt • 
% 
2 , 0  
I .5 
1.0 
0.5 
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E XT RA ; t i  DNS 
Flfl.l-2 vrr. TOTAL RESIDUE 
L •  g«  n  d>  
Cor r *  e t«  d  wt .  5  L  
Ca lcu lo f *  d  to  6  L  
6  MS.  
0 .050  
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0 .030  
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GMS.  
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f  XT  RA< iT I  >NI  
F ig .  I -  4  WEIGHT MgO Rf t  1 -5  WEIGHT SO3 
-XSf-
44, Aaaljsi® ©f ©jpifiaal Slaj Sasple 1 
2 i 
IgaltlQfi less 
SiO. 31,S4 
H.Og 
AlaOg 'Iby Mfmmmm) i.ti 
Total f» |a» fe»©t5 3.4? 
MgO -f*l© 
CaO 16.61 
K,0 a.02 
Ha.O 0.34 
P,0, 0.03 
fotal S C«» 0.03 
total 100.OS 
!Ball« 4§, ¥«riatioa« in tiie per cent ©f solable aslts 
fTOduced hf varying tiie olay-wattr rati©. 
sampl# treated with 2S© ml. ©f distlllefl 
water - Sample J. 
• • ]pex. 
el«y ratio • ........ 
»®lt'S 
6.0 1:41.7 0»2i 
S.O 1:50 O.St 
4.0 1:6£.5 0.3® 
3.0 1:83.3 O.fS 
a.© 1:125 O.S® 
1.0 1:250 l.lf 
0.5 1:500 l.g4 
ks^ si$ #f Salt fttsMa®# - # 
First dxtraetion Soemd extraction "Riirdi extractloa 
'' 'Sic.' ' 'CcSeeted'^' CisisWt.''''^rttB'''''''Corr^ ' to' 
^ ,  , r  • •  ,  • , . , ^ ; f |  rM ,  , „  ;  h I  • •  ^ } h  h 
total regidaa ,39C1 .SiP *1545 .IB58 .1936 am *2072 
UrSBi TfiS! ^.0395,Qm" .9l3f ' ' '  
ai^'iwu 11,?""'''' ' $.A\ '' ' '' ' ' 7.^" '""'"V.g '' '' 
"' '''" mm " 
"0^ ' '" ^ "r§-^'' ^ •' '"""''d.^ ^ 
»siAi«" Q j ^ '  ' ' ' • '  '  ' "'1,54 • ' • • ' 
ft'rci© ^ ns .Ofio ••'••'••• "MB •• 'Mm' 
25*4 '" ' '  '" U>2 ' "  l i .Q ' - ' ' ' ' " '  ' ' '  ' ' 4^" ' '" 4.^ '', "  
^ la rei&i ''' ' '32.49'"""'' ' ''' '"'%,W''" ' ' '' '' • '' --r'"''-• 
m. ' ' " i ^ ' ' ' " ' '  '  "  ' " " '  ""'Mki ' ' "',mm'' ' .mm ,m%' .06^^ 
' i . '  "  ' " '  '  "  . m u - : ! . ; .  . . .  i ,  r  r . .  r  i  1  : i i  • . r , . i , » , , i . i r n r i . r : . , i i • •  . r n r r r  : 1 1  
TWSlesIB i.^ ...v.::,..,.,;, ^ ^ ^ "" 5,5f ' ' '' " ' ' ^ ^ 
''.0431 J^' ' '  ' ' " ' ' . f f l l$3' "  .0003 ' .Om .0083 '"' 
 ^ "~3.1'' 'l.t' ' """"' 1,1" •""• 1.4 
"r^ -^ 'kakaldw "''3j0.n'' '"'iM'''"' ' ^  ^ 4.3^ '^"' " '  ^ '' """ 
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442. 
ICf, COifCLUSIOlS 
Qt tM ^ »«*#»! fattens which iaflwat$ %k% tQwmtim ®f 
m »#« ®a toarait wares, %km pmrnmrnm ©f mMhl» 
salts is ©f- gre®%««% iaf®rt8A#«. Wifetottt saffi#i«at s©liibl« 
fislft# ia th# wmm^/BttXmmmm* will mmt fern, fh# eheaieal 
«@ay@.«iti®a th« a@latel« ealt ©f raw elajs aaA 
tem^a«4 wai*0.fi. a.» w#ll as %k@ f«af©«i%i#a- csf th® erfl©r®##«4 
ealti- f»» the s«yf8««® of walls* hi*# f#tiaA to mrf 
©wr wii« limits, fh® «a*iaatl©m',©f-« laifg® aamte*-? ©f elay» 
«Bt 'sai^lts «f salts hsir«. Iti the mjei'ity @f 
wf'it«r® ©a th® ©f to f©a«5lut« aiilfttr 
la %km foa ©f pyi-it# ©r sttlfatos, ia th® raw alar ia the most 
«#w»a Qt QtfX&mmm&m* 
• .Hi of %h« I©^' ©ersmi# elays eiE«aia«€ ia this wofk si#a- • 
talfmr, 'th® ft? ®«aits varfiag hmtwem 0,01 #«•?' mmt 
aai a.fS f®F ®» S#,. *h#» th#s« §l«ys mm #3EfeM#t«t 
with feoiliBg wmtm-T «s4 ths 3?®s-alti.ag- »ol.ttti©a «ftp©rat®4 t® 
it was .fo-aat ttet the«j was. #Qa»i€erabl« vafia.tlQa ia 
il® aiitmt® of wmi&mm ©htai»*A, It w&m also tmM ttet 
%bmm wm» llttl# f#iati©artip b«tw««a th« fhenital. 
t4.®a 9f th« »olial>le salt a»4 %hm ehemXml #o«^©8i-
ti#a ®f the .©rigiaal #l«y»» 
•'fh« f#ll®»iag tafel* ia th® mi&w ®f ia«3P«asi®g, 
f« «@ats &t S#.|f ia th® mw @liiy», »h©ws th.« f©af«-i^i8®a ©f 
-Mi-
tfe® foateats ©f olay« aB4 %km e@lail« .emits ®x-
t»©t«t ffe« mlmm t&r tk« pei? @«at ®f 'S©, ta ,t^ 
r«,slta#« mmm ^btalmei fro® tl« first extraotion of tli® ^laf» 
wlt& S lit#! f©rt:t@a® ®f 4l8tlll«4 mm%9T» 
Table 4f* F«r Cents of Sulfur la trlgijiati Clays @at ftoir 
Soluble Salt Eedidues 
Saa^l®' SO, ia. BO',1 .Is 
clay r®®idu® 
I.' & 
• I O.Cl 7,54 
S 0.03 10.71 
0 • 0»04 11.26 
B o.oe 4.99 
•ft o.is 8,5g 
» 0.32 6.11 
#• 0«4& 41^ gf 
. A 1.27 m*m 
t 2.31 
S • 8.76 ^»if 
fkm s»©'iaiits &t salf«r fo«»i ia lustfe tli« origisal el«ys 
aai tjl«ir s@i«fel« salt frsftleaa wealt lati§®t« tiiat ttoere is 
eiiffi®l#»t ««ilf«r pr«s#Bt' to mme mttX&rmmmm m mmmm 
Mi« f»m these clays. fJiis Is contrary t@ %km #plai®m ®f 
{4S,. f-« 3411 tMitt ®fflor®»#«af# ©f l®w® tlty wmm» 1» 
#atte«t fey tb# iatreAattlna of sitlfar iato tM« «ar® frm tiai 
fa®l. 
A®®©-rtifig t®- tto® sajority ©f writers., tfe® ».gnea.iiaa tea-
teat -ef a #lay .r«al:® s«f©a« la laf©rtsa#® t©' mltm «.s a #mas® 
#.f «ffl#r««#»««. ltttt#nt@rtii {Ef4-, §., b«li«v#s tkat t&« 
a®.ga«.8i* #©mt«at ah^ali .a©t' toe ©i?sr 0,®§ f®r #«mt {0,9® 
.X44-
mm% m s®fioas 4«»i@ will Ml. of tk® 1mm ©lays 
#»iiin*a iontaia#.! mmM&mhXy mmwrn tham'.tMs iwci'imt, As ia 
tto mmm of s«lf ai-,. mm® m&- r®i®%ionship betw®®a %.h% 
&f .aagasfilia f®mat £m %M original clays sat tit® 
»alm%l« salt msMmmm, 
f«ll® Per Cents of Magnetiw ta ei-l^iail mm& asi 
Soluble Salt ResidaM 
Baafle-' ' ^ ' ' MgO ia ^ - MgS iJi^ 
clay resiaft# 
3 
1"" •• 
0,58 i.3i 
n 0,66 3.44 
f 0.69 e#g@ 
" 1 0.71 3.0® 
B: , . 1.41 t.si 
1 i.4i . a.ii Q 1.65 
1 £.30 t.iS 
A 4,53 .• i.4S 
i f .18 i.ig 
Altto@mgfc i» a®t «Qasi4®r«t to fe« a® Is^sortaat 
, ®» ift«ga«stm !»• tte f®siaatl0m. ©f' tite .«aaly®«» 
&t ,.faltttel« salt iNssit««:8 indie®t« ttet' It i« omm &t tk« 
m&m t:l&'«4sBt #©wtlttt#ate ia thes® r#siAa®s, fli®r« wa» so 
rtlfitisttsllp fe#tw«®n tfc® eal^iw f©iia4 ia .feto® raw 
.©lays sai tli« a»oimt» fa t&# ii®lal>l« salt wmsMmm, 
Mtteagii tto .sil.i0.a aad &»#», fomteat .of ffolttl»l« salt 
re.»i€a®# art .of 'mlaor .iaportnata fr#» tto of sgm 
.f©»6tioa., tM 9mwB.tm &t %k@we •toastittt«ats f©aai ta tM® 
#©laM® frattioas ®f t&® lews #,i«ys «3M«iaei latitat® ttot 
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m#®l wi%k a §lrm M ©l®f. fli® mmmmt of ia t^e 
r®slitt#s sto*» tto l««st Vttjel&tlaa wii«a.- tA@ tlay sa«fl«s a$'« 
witM ®«#e«s»iT« portions @f mt^w wfail® tb® @«©«iat® 
®f 0«0, IgO 8a4 S©,. 8?® f®aa4 t@ mwf mm wittr l,iaits. 
ilttottgM ®Miii*i4«®j »itrat«s. aad ©arbamat®® Mf® b©«m 
rtpertet ia tfa® s#l«lsl« sm%% ®ttlf«t«s «r® tli®. laD.et 
mmmn a®i€'i®a® eat; foy this S'ttlfat® may %® #ea-
alfter®! 18 tilt® pTia#ifal "carrier" f©r i^alfiaa*. msiaesim, 
i«in, alttffiiaaaa aM ©tfetr a®tala. 
. Da 'dettrmiaiag tli® p«r «®at @f s©latel« salts ia a' ©lay, 
it i® teeli®"»«t ttet t&«. vain.® ©fetaia®4 ato'iili inslut® all ©f 
t&® »#lttbl® siilfat® ia t&® flay saapl® plw tii®. equiiraleat 
anottat® ©f tMe ^arioa® a®tai®. Ia ai4iti©a t© tk®s® mlm&, 
tk® p@r fiat selafel® ealt® will ia@la€® a ©ertaia .aaiotiat 
fiili©at«» mki^k ®m iaiariatoly preseat.. Ia ©M®r t© okt&im 
&mk « tala®, a tlay-nater feti© sfaoiili be as®i wkl^k will 
®xti«®t all. ©f'tii® saltttel® aalfat®, , ffa® t®tal-reaida® ex-
t»i#t®4 toy 'tMs mmmmt ©f mtsr w.oml.4 t%®a .r@pr®««.at' th.® 
®©lttbl» f3?«®tioa &t tie ©lay ^a.s«i ®a. tM® s®latel« .s.olfat® 
t©at«at, 
Bmk & ««t®raiiBati©a iafol*®-® .« ««farat® ieteafmiaatioa 
©f t^® fer t®mt ©f solalil® s^al-fst®. It al®© ia*©liy®e ta® 
4®t.63miBati©a ®f .t^® aae'isat ©f total F®sidtt® obtaiaeA ly 
sev®»l ©l«y-wat®r rati©®, Tli® ©lay-wat®!- rati© wfeiea will 
®xt3fa©t tJi® t©tal of tit® 9®iafei@' salfat®® any tb®a &® ©altii-
l8t®i fr©« tM* iafca.. 
-l€f« 
Stoli ««i f. isol Mw f^ l.i#li«t 
pes' @«a* of St« i» « «itf hf mwylm 
tfa« ««#«at3P«tS.©» ©f tiTf #l«f © %© 100-0 .im %mO 
*1.. lif mmw, m&iie i«ts. %m% wiiMs. @«ift«|ji taage-# 
#f mmmmtmtlm #f tfee- slay****#* %hm mmm% ©f 
m. pm m&% »f •#3.atel® la Ute ©X«y» 
sM-i M it mm mmmM tiMi 
-#£ m« fs«f©3fti©a«l to 
<ilay*«Mt«r Mti#. It was «1»® ttosi t&i wigMt mt 
wa.8 m @imf»m%mt 
imil©* m^mmf mf tfces® iriii hmmmmm m» 
\ 
mw» &f tHe ©Mf -asro Mft«* 
-;& fdUowljig mm giirtn ' 
«to*iai tM« #f ftMs &f -oslettXstias f«* 
@«i$ ©f im ^mm %llm%m%t&m 
»M&m^ mmmMmmhlm vajriaites 4B 
f«Wl« §©• -©f tf-igtattl. §lmf • .iaafl# A 
« Sa 'IBS' ^ 0^, ®f UlSF 
•^tui -saXfaa?-,«® i.Sf 
minm ®.4t ©.it§0 
©.84 O.S0OO 
'im* 
'SQ iTOBt'tl-, aulfur Goafeeat'©f Oriiisal ©laj - Ssfflpl® A 
»ll. «8 
•Mti© •. «xt3ra#%et 
1:140 0.g9Ei 
1:80 0,305S 
1:120 0,3314 
ei«r-»st«r rati® t® ©xtwtf o.^ooo g®. « JiiTi.s 
Wml0.% ©f tey ateev® tlay-' 
m%mr m%±& • ©.fSif 
C«aJL©a|.st®t fi«a m %#t®l :r««i€m« ®r m* 
witi m w.ti# #f liStJ 
Wmr «®at, ®f 8®iafelt salts ©a M^iis #f lEi 'gra* ©f piaj aad 
Q,ftt8 m». 
fa%l» SI, • Sttlfttf •iomtfist ©f Original aMy - Ssafl® F 
•• i , c^jl, IB ISS ® ©f ©lay 
es. 
l^t«l salfur a« S®^ 
fulfill® sulfur 
Ssslmtt# sulf&t® m 
• i,si 
©.» 
©•.11 • 
E.®f§ 
i,i©«j 
O.lSfS 
Glay-wa|«r 
ratio 
SO, 
az%ra@t«& 
1J40 
1:80 
l:lgO 
o.E5©e 
t.sia 
0aloul«tai4 Vitl«.<s® 
Clar-w®t«i* t® mx%m9^ ##ltf§ fs. #©lm%le SO, • liSS 
Welglit #f %&%»% resiimt fey tihem fls3r-i»at«r 
«• f,M48 
fr®* a t©feajl r««i€a« ©f #,SS©8 ^(pi. 
a @lay-wst#r »%i© ©f Xi4t) 
WW mt. »«lts ©a. %M. feasls ©f IBS of ©lay a»i 
0»3848 .m» ®* total 
falls 52. Smlfar 'Qmtmmt &t ©riglaal 01ay - Sarnpl® 1 
' 'Q»« In MS' ips. 
of @l«y 
Total sulfar ai SOg 0.76 10.9500 
Sulfide sulfur g.84 5.5500 
- Soluble salfat® as B%. l,®ft • S.0750 
Clay-irat«r C^. SO, 
rati# «xtra9t@4 
1:40 0.9859 
1:80 l.g7£9 
1:1S0 1.5801 
0»l<?iila1»#€ fiilttes 
Glsy-mteir i»ti© t© extraft :E»0?50 gis, 8®l«bl«.S0» « lilif.6 
Witgbt @f total »8i4mt ©.utTBttaft' %y . «l«j-.««t«F 
a.075S • 
Pmr mmt &t solatel® s«lt:s ®a ' tM« b«a£® #f ISS @s#. ©f ©lay «a4 
$,mm g. #f tetal r@slta« • 
abov® f.alfifttl«t«€ "fal»»i tm tkm pm m&% ®f selttfele 
mm%%m im %k®m® §l«y# mwm Immw tlam tto©s® ©btaia®4 by 
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f®¥le 53# @f l©iafel@ Salt fames otetalMA tor 
Meiior^a Siagl# Ixtmttion Metiidd ami iy 
Oalcalatioa Bi«#d up@a Soluble Salfato m&%mt 
'^©3,1113.11 ml%m" ^ • • •' •' • '«elt» 
^ — •' f—--
A 0.i® ©.s® 
:f • #.se 
a 2.sf urn 
mhmm ©f tal^ttlatimg tto f»3f @®a,t ©f »©lafel« 
»alt» is ,ttB©«rta.iatr o^' eliiy-
jraM® %« ai®A im tJi# ©x.tr##tl®m #f «a©fe flar. It i« 
«*ld®ot that ao siagl« fl®j-*at®y 'i^ti© will toe saitalfle fair 
all #l«.ya. fh% m%Mi. is 'teassi mp©a ptr teotef 
•alfat# &0 thim is a i®ia« tm m.§k. flsy, 
m®a the ir««i€««® firot saesssaiw @x-%ra©%i#as ©f ISIS 
graa seaplfts Qt elaj w®3?« w«ig^#4, it wss iiotif«4 tiitt la 
»©«t tfct s«poa4 rttsidtt® l«ss tfeaa tk« flrat 
*4iil« %km tMM i"«si€ii® w,s tMm tbm stteM* fMs 
s®a» ifa3?l«ti®s *a# als® fO'Siiift is tli« ii«i®fets of SaO# MgO m& 
S0« la tte«« r«si4tt®s, 
fto if«-rl8tioa la tli® w«ig&t» ©f ttaes# resltees 'wottli b« 
to sfe©w m gpdiaal 4##i*#as# fmm tkm sesoaA to %km 
t&iyi, as wtll as fy©a tfe# fist&t %& tii# 'set-oat. 
I&e mmm tm %Mm appa3r«at atea©.Muil varlatloa is aot 
kmrna,, fbe f®ll©*i»g exflaaatioa i« saggtsteift aat is %#iag 
-ISi-
ljaip®stl.ga%#i %f w&wM, 
Aftew ®.«t& i 3.1t«r fertioa of s©lattoa -teat hm& sifteaet 
fr». tlsy saailes, fla^slE #omtaiala§ tk® 9l&f «at tli® 
rwtlaiag X 3Li.%®r ®f selatlom was &%&ppmw@4. ®a4 l«fi ia tM® 
eomil%l©m. -ttatii tlit ©xtratti#!! 8©lttti#» Mat l>««a filttrti asd 
Iterimg fcMis ^®i"i®€, %M 'mt tlay sa»fl«s wer# 
I®f% ®*p0S®A tft «.pfr®xi3»st®l.y i lit#rs @f air ia %h® fl««i:®. 
Wai«f %k»- «%®^® ^atiti#ii8, tk® pj*i^® «sr asrtasile |jr@s®at 
,ia %k® §lmf W0«it b®#«® ©xlii«a. fumi^ag salfat®®. "gh® 
®f ®«if®%#s f@»«€ w©mi4 i®f«a€ ttjp®a the Immgth af tia® 
tb® w®t ©lay r®i«i»®fi ia fomtafft wife! til,® air, 
Mttoagb m r®f®r€ wes set k®fft ®f th& Immgtk ©f tia®- tfe® 
wei fi«y :i"««:ia«t ia wi^M tM- «ir im tJto flask®, it 
is l«li«ii®t %M% tiii® peififii w« l©i^jr tk® sifk©aiag 
®f til® tMiri «x%rafti®e tkmm timt ®f tk® s«#©ai' ®xtra®%iQa.. 
Siis, wait af®©.aa% for m isfr#®®® ia w»igkt ©f tk® resl.isi®s 
fjrom tik® tkiri ®Et»@ti®a. oir«r %M% Qf tkm t®®®aa ®xli®iti©ii» 
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-Ml-
(lef.) -afealai. ao8 (1911) • original not «««{ 
W&l, S. ©wma. Seg.. 4, SfS Cl@2S)* 
ClfOl M&&, Iriekbuilder a#, 41 |JtiJJ,|.' 
i l f X )  Etoai8®». tericie & Ql®y mm^ 44, Ciil4|,. 
Cift) Ziggelwelt 68, 131 {193?). Origiaal a®t 
s««ai jtbstrag^gft la oer)^. Ab®%iwiit8 1?. 81 {193@|« 
flfS) s®toi©T. mtmrimir m. f,. m immu 
Origiaal aot «@«af abstracted ia, S&m. Atestraefea §3» 
6011 (1939). 
•(if4} p«ab«rt©a, £. fraaklla laat. .liS, is ClSfil. 
CifSI iik«r. Hf. g#wg«£«t0ga i§> mu n&m}^ 
ClfS) Aa«i»a, giay .B»e©rt l;, St listg).- • Orlgiajii &^% &mmt 
, altsfera#»«a ia Baffggraa.. aog. 4^, §83 |l®gS|, 
(Iff) Elsom. Gi«j-.Wopker 11, 18 {18891. ©rlMiaal a@t se«aj 
: abatraetiOa Ml. M, a&mm, £, sm IXmm. 
{IfSj trtaa. Eeiak S, Hi |18»f|. ©rigiaal a©t se«a} 
abst»ata4 ia'Bitll. M. Oeraa. ®||.» 4,. 384 flfgi). 
Ci?f} liietokfc©# Oeramigae^ 10, iS ,(lfO?). ®ri«iaai sot 
s#®af a:b.atraeit ia ''^g'l. M. G@iem, i#®. :4,.'Sgi (19g5j. 
CliOl l@eh®lEfe«. f®aia€. zti?. 32» 380 (19€®|. Origiaal I®! 
•• :»#mi afestraetad"ia'mll. Aa. oaraa. §®a. {ItBSJ. 
Clill &«f«iM».as, ftoaiai. S|g.'§6, gSf |i9M|. ©rigiaal 
• aat a«®ai abslriSEEs la Oaram. Absiraeta §. SIS Cli'^S^* 
ClSg) Saallag. 'fraaa. garaa.* goa.. if, St C19tf|» 
CliSJ M@a. • .Straataral glay. fraA. .laat. Ball. 4 (1»S?K 
Cii4| Beafey. BrialC' 358 (1895). Origiaal act aatas 
abatisc^at "la m.. garaa. Sae. 4, 364 llttif. 
|i»S| Seger @ai Graaser. Toaiad. Ztg, If SB Clf06|, 
Origijaal not seenj abstracted in BaJUl» Am, fiarme 
Soa. 4, 389 (1925). 
(ISSl -•..•£, A|. Saraa. • Saa. £, §3®. iltM). • 
CX#f) MarsfJtoar, faaiat. gSg. 510 (1933), Origiaal aat 
®«aai afeatraatai;' ia oi«a.'^i]b®tra#ta Ef. 404f (1933) • 
{1^1 foaiat. Ztg. S, 38 (1879) • • ©jpiglaai .i««iif: 
»%stjmcied Im Btiif, m, Qemm, S®g«- 4, .S®0 (IfIS) 
{18S) j»©a.. ila-y^fer^si' 4g» jf (it64.|, 
(li§| WrmmQh&». Qmmime. it* 58 {190? J. Ofigtaal'fiot seemj 
. im/iaifr geraa, 4, MO (ltE§)« 
Ciil) Jaoa. tlay Mm&T€ .gl> a©. ?, 13 (If02). 
am) mm, mm »#. ia.> if iii9§i. 
flft) le«ta. HimAaeMaa 41, SS2 CltiSl. Oi-igia®! 
atestirggfeei la IFstirgetg t8» §#47 |liS4|, 
Clf4j Olscheiwiqr, Clay Heoord 9, ao. 10, 1§ {iQiS|• 
Original not seen; abstra'oted %m Bull. m» Q%mmm 
800« 4, S83 11925), , """ . 
fliS) iUioa, 01ay-W#gJkeg. il. •MM (Xmn.^ 
iimi Cabot. Clay-Werker Ig. 98 (1889). Origiaal not 
®ma% la 15Xl. M* Qemm* Soe. 4, 38g • fIfa§). • 
flff) Het 19, ao/1, 1} so. •?,. ft {1®2S|, 
Ori^initl m&% stea.t afeetrao-t#! • ia iatustri# 
. • B84 llfiSi, " ^ 
CIS®} Anon, Toaiad. Ztg. 4, 321 {1880). OriginaX not ®#®af 
. al®feraei»A la gall. m.» Qmmm, Bq&, 4, 380 (19^3). 
list) -Mmm., ypBlaft. Zti5>' 4> 4i8 (1880), Origiaal a®t sseaj' ^ 
•. afest^fiSna ifeif. Oerg*. Soo, 4, 380 , 
C20©) Aaoa. Toaiad. 2tge f , 378 {1885). Orlgiftiil B®% s«»a| 
sbsSara^iiE'Ta lfe£l. «. Cggia. Soo. £, S®© Clias) • 
CSOl) Aaoa. Clay-Worker 8, 175 (1887), Origlatl aot seeai 
afegtragtai 'iii Qemm, So#. ^1 (lta@). . 
iUQ2) Km-m» Brisk A Clay Ittort 44., liSO' (1914). ^ • 
itm^ m&k, Qirnw^mwk&r m» mu imm}, 
|g04) M«y@r. Briet: a Play Rfegoyft 66«\ao. s, IS® (1»»S).-
Origiaal isot seelg~«sirai?e¥"is Gbmm, Atetrntfes m, 
1505 (1926). 
fg^il Graiaer, Brlolc a, 44 (1895). Origiaal not Been; 
abstraotel ia B^l. Aat. CgSB* (1925). 
rnixtmm, .Wgas. OmTam, 8o#> jU?, (itlS), 
(20f| Amm.m i&g#etoaal 36. S74 (1S0S|, OrlgiMl' &@t s«®af 
. Q%gtga<glSt ia ittTl> 1%. Gsism. 4, {iSSSj, 
*  . . . .  f . e e a |  
|g®fi • htii« brnii. m* mm&rn so®. jl» sjl cisii}« 
{.Sitl itwSJUL. IteBiali. 60, ill .f.lf3S)» Origiaal a®t. 
aetai absSi^ill la Ab8tg»efe8 3§, 8338 fliM) • 
.f 1.11,1 mm%urmt%k,. .tmss, .garap. fi# sss flfs?k 
f21E| Bmlt®rw®3rtii,« -^aaa. 8ec. Sf© {lfSS|, 
t31s| iia,«m#F, fQaina. lta< i®,. ,4Si ?lt04|, Origiati oot 
&«<ia,|. abstiiilil ia^'waXT i«. C®rais. S©t« 4, m9 lltSS). 
{^141 Mais. Xew 'SeelaRd S<il. f«e&» 00.« me. 1. 
^1 . ' ' 
(aiil teteJUa. ^siM. 2tg# il:, «30 (1937), Original Ji©t 
a®.®ii| ab.s.t5wWl ia Qh®a. AbetraotB 3g. 741 {1930|. 
.(Slil l®lis«&. Stafiyp Ett 1» 17, at fli41|» Ori^iaal m©% 
a:t>»tgat.t®4 .ua gjfiSa.- Afeeferaeta ;57>'. astf. (ii4S|, 
(glf| ^ftl@f, ^«mg. M. SSS* SS,* M» IWM), 
ibml mhley. at. bir.. stftm&ms (9»s.|... s@i. f#@tei&.l« 
gtpers ^"TXiilTT. • ' • 
itlil .aell®r« fraaa. qmpm&* s&t* 14i (ifof). 
Cgs.0) »#irlll.«. Am, mirn* mm, si, a«r. '4^, wm: iimi). 
{Sill »wiii.«* 'S|m, ^iw. 4,'.sis "liseil, • 
(tts| s« .jan.. ci®q1, bglmg_.n»- it*- iql 
©rlglaal «©t '@it«i br mtllir {alff.#, ms. 
(ai3.} 1« !• »:&©y&.» ®llia» S^E* If* (lt©l|. 
fgg4| Yogt. frema. Ja., laat^ Miaite Bm%, Wmmm» ai, ISl 
(1901), •**" ' 
{gfil Jttll«a, Mm, Mm Yoi^ Am&. Set. s, »§ 
Orlglmtl mmm; W Millor'"C@lt| i, 14t, 
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C.tgs) mi«a. laa. yaw Tegfc M,mM. Sgl. 4, 125 (108fi. 
|gsf| S2t« ?M1. So£. 3§, 8a§ 
{its) 1»«5. •SE2E:'S.» 
ISS9} Sl©jte«#. Ball, 1, <l«»l. Siarrgy 180. 14 {If01), 
{IS®) .Stele«. £. Mt 307 |190?|. 
Itsil £, i#oR,« iB^e gf li immu 
csst} «.tii. £, graaklia Inat. 150» ISS fl»8| . 
C8,|®| Mmrn 2S, £65 Cia»7), tpigiaal a©t «#esi 
'Sm gllX» Jm. SSSS* Sl£» .!.» (ltgS|» 
1^34) lilstoB aad S%©«., W. S. Wmr, .giaw SE$i* SlSSMSE--
tieas 3675 (lt48). -
(ass) J»ea, teit. Oleyvsroricer 23, EEC (1914|, Orlglflal aut 
mm&$ in CJ&t. Abatraete 9, fOO- |ltl5|# 
fSSSl Olsehewsfcy. Oerraan P^teat 87,103 (1895), ©rigljfeftl 
mt Bm&i ebstrected ia Boll. Cezw. 
(§57), Js©ft.' Glay-*y#.gl:fty 11 > 238 {18895* OJelgiaaal not 
• fefea.tr&etea ia ittlT. ia, SSSE* SB£» I18S5), 
mm* Clay lee^era IS.,- S,, tl 
{M»| Kaifetlkft, MiSiJE li,» (1941). tirigiaal. o®t mm$ 
el?.ctr«#%®t ia' Ckm, metmQtm 57, Sl®2 . 
i&mi Mmrn, &|1M. 3g. Sf, 1958 (1915). ©riitssl mt 
- -iS««tt|: eSsBEEteljh Cgrag. i#g« -S-tS, (Itat) • 
(Mi) Cyary.. eiay-worfeeg .14^ 262 {1690) • lOyifiasl mt «o®af 
ia Jfell, Ma.» S©£, 4, SSt' (XW&i • 
Cg4t| mm* f€>niad. S£* 2014 (1906), ©-riftSml. a©t 
«!©#ii-l alstreeted Jm Bill. Aa. qersa, _§©£, 4, S8S (lf£S|-, 
C-MS) Strin«if©r4. Iriefe ;t Clay Regard #£,. S8S (1914). 
CM4). camEer, Brick 4i' C18f§), Ofigistl mt mm&i 
albatraetsg ia Ball, Am. Ceraa. ^-g, 4, 383 fl9B§)« 
(i4i) Brown, Oeramique g. b@. S, 132 (1901). Original not 
»esai afestrii«t«4 11 Ball. Oetw, S®#. 4, 38S (1935) • 
-165» 
8461 frstte&ii, igf aaique i, 105 {1906), m% sesat 
a^gtepagt»a la BtflT m, Qmrmm, So#. 4, .SS® |lft5|. 
a4t) Pe3fki«wlesi, fmlmi. MB, 819, 1604 (IfO^h Bf, 
lit- (1905) I'SET^i" Original mt s#«m| 
ia -Mi* M* iBSm* .iE£» i» 3®® C19t5|. 
l&iim. Kegiaifca 9« 2a (19i9), Original not setjatf 
afe-$lame'tii" Sia».. Afeatyattg f li40|, 
gSl) Mmm* §l«F-worite:^"lf, les (1893). oyifilaal mt &mm 
#festmeW^iriOT«"&. Oeram. S©£. 4, 383 (ligS). 
gsti mag:, to. ge»a. Mm. §, 2S§ (ItO®!. 
g5g| ® (19011. Original m% smmf 
^ mil> Wgaa. Soe. 387 (1925). 
gM) J»a.. Ifonind. 2t«. », fS4 (1931). Qylgiaal ®®t #®®ai 
itt sSS. 35, 4f89 (19il| • 
g§S| 1^1$. mayworfcer 36, IS-I (ItHfJ. 
gSS) Mt-fseMaer. Sohweiz, Tonnfargg.^Isi. St., ao. i, 6f 
m®. 6, 4 (ifMi", • 'i()fig£aiil 'jTOt ®«»ai in 
Siffi* Aba trap fea 'S&, 6414 (19^|, 
it?) H®rsoba»r. Ziegclwelt 70. 317 (1939) • Original m% 
»#esi Im' Qkm. M» 6423 (194®). 
t§e) stei^ y, fmm. .S^ E* 32» (itis) • 
gsf ,| Aaoa. gi?3f##it@«ai 54, mf^ I If ill • 
^so| £. m, Qmmm. tee, S, 31S- tlSM). 
®61) S®ar»®ii aaii Sfo&mm^ txmm. Qmrmt., • g®g« 4£, 270 (1941) • 
g§t) Keram. Etmdscliaa 41SSg- (1933), ©jrigliial 
m©t' ##i»i •ate«trse%ad ia QUm, m* Sf4f '(19S4}, 
gS3) m®l@r. Sss&» g®3ra». :Sii#. 1£, iff •(191§|, 
24f) Mm» m u k . J ,  1 4 »  s § l  ( l f Q 6 | ,  O f l g i a a l  
»«®ai"'"alatwistai S iilir iK. gar««.. 4, 39o 
(itasj, "" 
148)' Aii©a,.. Briajc Pettegy fraAts £, 7§ 11906) • ©rtglaal 
B©% seeli'AsirailM in" SttllT Mm, Cmmm, g©#. .4, Si© 
MB): Mmm  
aaalFrt, 
(li^) • 
t§4| i#i«r aai Primer• Tonind, Zt&, 26, 218 (1902). 
m% seen; abstracted inHull. Jtt. Perm. 
S0g> 1, iimbU • ^ 
SS§| &Mw^WQTk%r 19, SO® Offttiaal a©t »#@ai 
g®ra«« 8®#. 4, iSS . 
E.6i) CJabet, Slay«>^gtoy It, t® (188®) • trigliisl mq% s#®ai 
abstrag.t®4 la tofT g»gitai« Se#. 4, S8g CltSSK 
I m&m» Clay R«e©M 4, »®, IS, gf (iii4|. tjrlgiaal mt 
aaaai aiilragfa^ im^gtill. g®g«. S^. 4, 3®3 Clilil. 
a68| Amstla,- Iteas «a4 falll^aa, J». laat. Itlit.iaii Mat. 
Inffleii. f%®hm Pab.' 14Qi- (lf4g).' ©rigiaal «ot aaaiti 
atiatragiM i» i^straata a§> -iffl' {li4S), • 
2Sf| ©rt@s. a®d stalay, Mat. Jteiefe Hfjg'a. mm0,, ffelM 
l^BQgt ©f S&B»itfeaa ©a faatoiieal la^aatiiiati@m« 
M f § )  S M M *  M & *  { 1 9 3 2 ) .  ^ r g g l m l  
sasat abat»#taA ia cfaa». Abstraata as, m&9 fltSE), 
ZfU fkyalk if, 541 CiS4.©). 
B7M) flsaair. SSBSSIZ. .iZ» {19ii|. 
2fa| Biatai, 19< 202 {1938), Original aat sami 
abatractai' te' Abateroata §4.« 6783 |li4§|, 
2f4| ^ttaifii»rte. Mtt. Qlay»#gkag 44« afl (lif§|, 
gfi) Flillllfa. fi*aaa> gai*aM. &m (Itsaj# 
gfS) ariaatr, SSM.* A®, ^s. 'faetiJig, tetariala ft., ffl j r  A ^4 ' P'l iwi i iwri i l iw,  MMfMw iwiwimiwiiii imirnumm^mmh,mSm •iiuiiiiwi * 
\ iw^P J .* 
Siapp. ^ttt^saatotg !§.> 1§4 (1939). Origlaal m% 
aaaas abstimaiat in' Oaras. Abatraata ZQ-» m, 3. 6f (1941). ^ ^ • 
t?@)- Frasaw®@4, ftrit. glayiw^aar 4t. 11© fit40). 
&79} -ataaatt ®a4 £. Mm* Garaa. §aa» 13. 461 (19S&). 
280) Ai©a« jpgaatosal §4, 48S (Ittl), 
281) e®wa». 'teama. m. mwwm. Sea, t, 4fS (i90f|. 
£8t) i&a.g©i. £. mwm, iaft. §, 148 (li2S). 
!§?• 
(gm} milrnr, ggaa®. SBM,» k» , 
CaS4| -Sisll '«a4 M* SS21» ll£* Ii» il9m} • 
fgasj Rieke. SprecMtfl 43, ?09, fSS, f», fi§ {liMI. 
Orlgiml noFsSeag* iEstractei la Jte|» §, 
1667 (ItUK 
(gs^j' 'aM'Sraat, Wmt/m., mm. Umv. 5, SS iwm}. 
{I8fI &a«t*ls», £. fygjBtelia Inst* |f§, Sit {18fi| • 
inm) M&m, Qlmy fiSfS)* Qrlgimml a@t 9®®a} 
ta mxsm. Mm» ±» fisss), 
C:2ii) 0&risfc«2,, • .FIiaaB.» ao. 5,- ai, 3f |iiS4|, • origiaai 
a©t ,»®«at 'ia J, Ciie*. Sge,, Ai?8tga.ats 46,. 
XZt {li84). ^ 
CEfol' K@:toti.^, mtt. 3f. g5g,{itgaj, 
izm M&murn. Brlife &'gi«F Mmm$. f?.. fS2» fM, 7M ,(JL§30). 
{Sf2| fmlM. M# 400 (1.886J. Orlglaal a#t seeaj 
ia > ia. SS$S1» SEI,* i.» 
(2931 *lls©a. £. a»3ra»i. io#« 31,, 2f 
(aS4j f»M. e«»ii. S©#. §5» lOS (ifSS), , 
CI9S) Mon, Toaind. (ItiS). trtfiaai &q% Bm&t 
abstjpactea la Ittif . Aa, g#g6a. S©#.- 4, §84 
ftii) Kallaaa®*' ©at U-ttAs, Spregtoaali 45. ®S3,. 34i (ItasU 
Orlgiaal a©% »«®af sMlHEIil^IE Qemm* U, 
57 (1923)• ~ 
(2f7] lAllamaer ami S©fct«. Stayiv© 82» 198 (li41|. Origiiaal 
not mm$ afestfs'tt®# ia oa»a. Sstawits 87., MBm (If43J, 
(atSl Fries, Re«, laateriaax ooBstructi#a tray, gateli^BB; 166. 
. 1211 (Ififf. Origimal aot stftmi ttlairaetea » Sfax. 
Abstracts 17. 3762 (1983), 
(299) Tonia4. Ztg. 4@, &gi (Itgg). Origiaal a©t 
»e®ai mfegiraef i ta giP'. im, mmm» Bm» 4, 3ft (19^5) • 
(300) Brady aai Mttinrortfe*fraa®. SS22B* St* 14»-
(1932). 
•iti-
Ci§l| mmm, 6, ©rigiaal m©% s««b} 
atotgagtM ill Ceram. i€»»« 4, ^ 181 (iS.2§| • 
imB) Oi-tom. QlrnV'-mmmr Ml, 3.M ©rigiaal »©t aeesti 
aMtg&clai la.' J»« Oarag, MS {3.tg§|« 
{^osi Patim^s. 1. oim. See, fi* ^6 fiets). 
Liplaaki, fmiM. 'lif, 64, 109, 1S§ (lf40)» 0a?igiaal ji©t »mn$ als^SEtelaa Abatgatts H, '?§§? {It4t), 
Ci®i| Mallor# diaj amd Pottayies laittstriea Sg. 
aitesrias #Fiffia and Co.,,, It&sdaii. Ifi4. Origiaai 
set. aaaai #it»d toy liaa. (31®| p. 160, 
{SOSI lias. Mm immw" Siict. S, fe 
imn lie®, toii. faacaa Btill. 10a.> 4i 
CS08I Mialtef. ^raiaafeil Khw,' 4,^ fafto.' Pt.- 2®§- . 
©yiflMl a©t aaasf akatraatai''.im, Altstoagta 34, 
Mlf ^ 
(309) mrnm. IMa g« §©4 imm) , 
(SIO) Riaa, eiaya, flielr Oocurrenoe, Propertias aiifi isaa. 
M, at,, p. 161, Joiin Wiley ant Sons, law l©rk. IM?. 
{Sill Saarla* fb® ei«yw©r*:«ra* lBa4b#@iJ. -Olierlaa 
Sriffim ant §®,, i^ates. liSl. 
(SitJ Gollia, easa-^a Mlaaa, Minaa BrangM. SESfiSliE- ' 
^iett« ia garamias ami Haai Matariala »©, §ft, 11 (Ifjei, 
(SIS) Sclirainer aaft failrar. 5. S. gar* i^ila Ball. §1, • 
11 (1906). "" ~ 
(314) «aS®,|ka. stavivo St, 181 (1941), Orlgtaal 'mt saami 
ateetgaatat'"iii Qtti&i. Ateatragts a?.. g8f®. (lf4SJ» 
(S15| e©ata, ^asa» A», Ceram. Soc* 168 (,lfl4|, . 
(•@16) Mllsar, Saiiaaiitstf'Patragrtfl^, M.. at. 
'W&ms ItebF aai LoaSofi, If4©, 
(31?) lirsfto. Temi^, St£. 28, gil (If04), erigiaal a®t 
aaaa.|, a.l»traet«i la BalX. Ja. gera», 8ae, 4, a® (19Si). 
(31t| Bl«ia.ij^er.. Oaraaiajl S, 4t flfiS) • 
"im-
(Slil ,4 ffeatise ob q,\xmtitutXvm Ia©rga®i« iMljrsis, 
f. Si©. Ciifi^les Griffin and Co., I,©fid©a, ItlS. 
fSSO) *•11#!'. fg«aa. eeram. £, i4 fitOf). 
{3S1) .|feQaj»tt., 1^1. ^•'.SSSS* ^3..* 
C^aa) Tmma» C^rgm. So«. lltaft), 
mkmnlM'mm& «mae«. S&EE* 12.» (lf«f | • 
fSMl Bl©iiiia«®r aad Kijeais^a* frams. M. 0#ma. S@@.. 15, 
, 523 (1913). • ~ 
( S M § I  Ife"fi« »ai f.. S. B]^. 8i>il« Ball. M (191§l, 
(3i6| Coratll®. Reig. ffiateriaax coaetraotiga tmw, pttfeligg 
176 > 141-4B 7i935). Original not eeeai alstrailSSTua 
Ohm. ^¥8tracts 27, 5498 (1933). 
(317) •Mmrlean mhlX$ MmltM A&&m« StaataM tii« 
IxamlHtttioa. ©f W«t«.r' sad Sewage, p. if, -ith, «€. 
Jlew York. ItSS. 
C38S) and ^rseas, mm. M, S©f. festiiML Materials 
37» 33t (1«37). 
C3gfJ WtslkiBLgton. f&s Chemical Analysia m^ks, 4%k ed. 
Wiley aai Sons, Inc#, Hew Ymkm 1930. 
(33§) lr®iy and ColeMS,. grams. C^rim. i@f. 30, li®. (If3l|« 
(331) m&&* farnan. .0«|S» 13,• 61© (ISll). 
C33g) lillebzmsi and Londell, Applied Aaalysl®. 
f. 778. i&M Wiley and Sons, Hew J&'Am Ifti. 
(3331 §*Siilliir@a. .Analyst 3t. 4g» (1914). 
(334) Satsiift, •• it, Cltof). 
(335) Fresenitts. Qaantit«ti'S!« Clieiaical AiislysiB, f . 147. 
WU«y aM Sons, Sew l©ri:. iSSl. 
(336) WmX&m- and Eeaay. Xaorganio Quantitative Analysis, 
f. 3i®. 5, ton-Century Co., New York. Ii3t. 
C33f| Allfta and listep., £. Qhem. n» 46 (IflSj. 
fSi-il Koltboff • aai Saa€«ll, f%x%hmk ©f toorgaai# 
iiuaiysis, f. 10f. a® Co,, K®w Terfe, 1®3®, 
(StI miimrnmA. f. f. lull.. ffiO, 233 .(lilt). 
mm Bmkrns, te. g. Sei. f®£. 4, 414 iimi}. 
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Ifll. 
wis&ts t© mi^ mm kiB mm€ sfp'^ela-
%im to Br. I&hm A. MlMlnBm f&r fcMs rsBtaftfe ami 
%& Mr., §•» M. B©tt f®'3P btlffal. s«gg«ati©ja# gi*«a iariag tlt« 
#f tk« w®3Hk» 
Bte-jufe® at# mlm Aa# tsyi©!!.# brl^fc an€ tilm a«aiif«#-
farti?® cont]rlfemt#i ssaflts ©f tlaj aa€ sials wMfii 
w#r® agM ia tMi® iBii##tigsll©a« 
